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WARNING 


HIGH VOLTAGE 


is used in the operation 
of this equipment. 


DEATH ON CONTACT 


may result if personnel fail 
to observe safety precautions. 


Be careful not to contact high-voltage plate circuits or 110-—120-volt a-c 
input connections while checking or servicing the equipment. “Make cer- 
tain that the power is turned off before disassembling any part of the 
equipment. 

Dangerously high voltages are present in the power supplies of this 
equipment. High-voltage capacitors in these power supplies must be 
discharged manually when service checks are made after the a-c power 
has been removed from the components. 


EXTREMELY DANGEROUS POTENTIALS 


exist in the following units: 
Transmitter BC-1160-A. 
Test Oscilloscope J~134—B. 


VI 


FIRST Al10 TREATMENT FOR ELECTRIC SHOCK 





I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY. 


Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope, board) to 
move either the victim or the wire. Avoid contact with the victim. If necessary to cut a live wire, use an axe 
with a dry wooden handle. Beware of the resulting flash. 


ll. ATTEND INSTANTLY TO THE VICTIM'S BREATHING. 


Begin resuscitation at once on the spot. Do not stop to loosen the victim's clothing. Every moment counts. 
Keep the patient warm. Wrap him in any covering available. Send for a doctor. Remove false teeth or other 
obstructions from the victim's mouth. 


RESUSCITATION 


POSITION 


1. Lay the victim on his belly, one arm extended directly 
overhead, the other arm bent at the elbow, the face turned 
outward and resting on hand or forearm, so that the nose and 
mouth are free for breathing (fig. A). 





ie” Sy 2. Straddle the patient's thighs, or one leg, with your knees 
oT spose BeOSGOE sith) placed far enough from his hip bones to allow you to assume 
te the position shown in figure A. 


3. Place your hands, with thumbs and fingers in a natural 
position, so that your palms are on the small of his back, and 
your little fingers just touch his lowest ribs (fig. A). 


FIRST MOVEMENT 


4. With arms held straight, swing forward slowly, so that 
the weight of your body is gradually brought to bear upon 
the victim. Your shoulders should be directly over the heels 
of your hands at the end of the forward swing (fig. B). Do 
not bend your elbows. The first movement should take 
about 2 seconds. 


SECOND MOVEMENT 


5. Now immediately swing backward, to remove the pres- 
sure completely (fig. C). 


6. After 2 seconds, swing forward again. Repeat this pres- 
> ae 44  sure-and-release cycle 12 to 15 times a minute. A complete 
re pecan cycle should require 4 or 5 seconds. 


CONTINUED TREATMENT 


7. Continue treatment until breathing is restored or until there is no hope of the victim’s recovery. Do not give up 
easily. Remember that at times the process must be kept up forhours 

8. During artificial respiration, have someone loosen the victim's clothing. Wrap the victim warmly; apply hot 
bricks, stones, etc. Do not give the victim liquids until he is fully conscious. If the victim must be moved, keep 
up treatment while he is being moved. 

9. At the first sign of breathing, withhold artificial respiration. If natural breathing does not continue, immediately 
resume artificial respiration. 

10. If operators must be changed, the relief operator kneels behind the person giving artificial respiration. The relief 
takes the operator’s place as the original operator releases the pressure. 


11. Do not allow the revived patient to sit or stand. Keep him quiet. Give hot coffee or tea, or other internal 
stimulants. 





HOLD RESUSCITATION DRILLS REGULARLY 


Vil 


DESTRUCTION NOTICE 


WHY—tTo prevent the enemy from using or salvaging this equipment 
for his benefit. 


WHEN—When ordered by your commander. 


HOW — 1. 


2. 
3. 


USE 


WHAT—1. 


aS) 


VII 


Smash—uUse sledges, axes, handaxes, pickaxes, hammers, 
crowbars, heavy tools. 
Cut—Use axes, handaxes, machetes. 
Burn—Use gasoline, kerosene, oil, flame throwers, incendiary 
grenades. 


. Explosives—Use firearms, grenades, TNT. 
. Disposal—Bury in slit trenches, fox holes, other holes. 


Throw in streams. Scatter. 


ANYTHING IMMEDIATELY AVAILABLE FOR 
DESTRUCTION OF THIS EQUIPMENT. 


Smash—All tubes, meters, dials, connecting cables, and knobs. 
Take special care to destroy completely the oscil- 
lator tubes in the transmitter. 


. Cut—All connecting cables and wiring. 
. Burn—All literature and schematic diagrams. 
. Bend—The antenna matching section, antenna, and trans- 


mitter tuning rods. 


. Bury or scatter—All nameplates and other parts that cannot 


be destroyed otherwise. 


DESTROY EVERYTHING 





REFERENCE NOTICE 


This is one of three Technical Manuals on Radio Equipments RC—150-B, 
RC-150-C, RC-150-—D, RC-151, RC-151-A, and RC-151-D. The other 
two are: 

TM 11-1317, Radio Equipments RC-—150-B, RC-150-C, RC-150-D, 
RC-151, RC-151-A, and RC-151-D, Technical Operation Manual (General 
Description, Operating Instructions, and Equipment Performance Log). 

TM 11-1417, Radio Equipments RC-150-B, RC-150-C, RC-150-D, 
RC-151, RC-151-—A, and RC-151-D, Preventive Maintenance Manual. 
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CONFIDENTIAL 


This manual, together with TM 11-1817 and TM 11-1417, supersedes TM 11-1117, 12 December 1942 and TM 11-1117 15 September 1943. 


CHAPTER 1 
THEORY OF OPERATION 


Section |. ELEMENTARY PRINCIPLES OF IFF 
AND RADIO EQUIPMENTS RC—150 AND RC-151 


1. intreduction 


The primary aim of this Technical Manual is 
to present the electrical and mechanical theory 
of the Radio Equipments RC—150 and RC-151, 
and to aid the repairman in the maintenance, 
repair, and most efficient operation of the equip- 
ment. It is the third and last book of a series 
on Radio Equipments RC-150 and RC-151. 
The two other manuals in this series are TM 11- 
1317, Technical Operation Manual, and TM 
11-1417, Preventive Maintenance Manual. 
Hereafter, in this manual, reference to “Radio 
Equipment RC-150” will be made when all 
models of Radio Equipments RC-150 and 
RC-151 are meant and to “Radio Set SCR-270” 
when all models of Radio Sets SCR-270 and 
SCR-271 are meant, unless it is stated that 
only one model is intended. 


2. Contents of Manuai 


This manual is divided into four chapters as 
follows: 

Chapter 1, Theory of Operation. 

Chapter 2, Trouble-shooting Procedures. 

Chapter 3, Supplementary Mechanical 

Information. 

Chapter 4, Maintenance Parts List. 

a. CHAPTER 1, THEORY OF OPERATION. This 
chapter contains a brief summary of the pur- 
pose and fundamentals of Identification Friend 
or Foe (IFF) equipment and both a general 
and detailed description of the function and 
operation of the components of the Radio 
Equipments RC-—150 and RC-151. These com- 
ponents, each treated in a separate section, are: 
transmitter, r-f system, receiver, interconnec- 
tor, wavemeter, and signal] generator. 

b. CHAPTER 2, TROUBLE-SHOOTING PROCE- 
DURES. This chapter deals with the technique 


and methods of finding trouble in Radio Equip- 
ment RC-150. Chapter 2 includes the use of 
the starting procedure in trouble shooting, the 
significance of abnormal indications while the 
set 18 in operation, voltage and resistance mea- 
surements of the specific stages and circuit 
components, waveforms, the methods of signal 
tracing and signal substitution where applic- 
able, and other suitable techniques. It also 
includes information on the replacement of 
defective electrical parts. 

c. CHAPTER 3, SUPPLEMENTARY MECHANICAL 
INFORMATION. This chapter contains informa- 
tion necessary for the replacement of any defec- 
tive mechanical parts of the Radio Equipment 
RC-150. 

d. CHAPTER 4, MAINTENANCE PARTS LIST. 
This is a complete list of all replaceable parts 
of the radio equipment. It includes reference 
symbols, Signal Corps stock numbers, names of 
parts and descriptions, quantity per equipment, 
and where parts are available. 


3. Fundamentals of IFF 


a. NEED FOR IFF. When the presence of an 
aircraft or surface vessel is detected by radar 
or other means, it is necessary to determine 
whether the target is friendly or hostile. This 
may be accomplished either by recognition, 
which implies that the target is established as 
friendly or hostile by visual observation, or by 
identification. The latter implies that the 
friendliness or hostility of the target is deter- 
mined by means other than visual. 

b. NONRADAR METHODS. Three nonradar 
methods of identification are now in use. One 
method involves the coordination of reports 
from radar equipment and from observers at a 
distance who have been able to recognize the 
target. Another method is by a process of 
elimination, based on the knowledge of the 
movements of friendly aircraft and surface 
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Figure 1. RC-150, components. 


vessels. In the third method a craft identifies 
itself to a direction-finding system of radio 
telegraphy usually in a simple code. 

c. RADAR SYSTEM OF IFF. As all the fore- 
going methods involve considerable coordina- 
tion and consequent time delay, it has been 
found essential to avoid this by providing direct 
identification at the point where the target is 
detected by radar. Radar sets are not, in them- 
selves, capable of determining whether a target 
is friendly or hostile and various systems have 
been developed whereby aircraft and surface 
vessels are provided with equipment which 
allows them to establish their friendly charac- 
ter, either directly to the primary radar set or 
to additional apparatus associated with the 
radar set. Such systems of identification are 
known as Identification Friend or Foe (IFF). 

d. DEVELOPMENT OF IFF. Early types of IFF 
equipment made use of the radar signal but 
this was soon found to be inadequate. Radar 
sets now operate on such a large number of 
widely separated frequencies that it has become 
impracticable to produce a single IFF set capa- 
ble of tuning and responding to all of them. 
To provide an adequate identification service 
operating in this manner it would, therefore, 
be necessary for aircraft and ships to carry 
several different types of IFF equipments. 
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Furthermore, it would be necessary to develop 
additions and modifications to this equipment 
each time radar equipment on a new frequency 
was introduced. Such increases in the amount 
of equipment carried, particularly in aircraft, 
would not be feasible. This difficulty, however, 
has been overcome by the introduction of a 
universal frequency band for IFF separate 
from that of the radar sets. In this manner, 
though the need for extra equipment still 
exists, it is possible to save installation of 
several IFF sets in each aircraft and ship at 
the expense of fitting auxiliary apparatus to the 
radar set, where considerations of space and 
weight are in general of less importance. 


4. Mark ill IFF 


a. DESCRIPTION. The complete MARK III 
IFF system consists of two separate units as 
shown in the frontispiece; namely the ground 
unit, located near the radar set, called the inter- 
rogator-responsor, and the airborne equipment, 
located in the friendly plane, called the trans- 
pondor. The radar operator challenges the 
unidentified plane by setting the interrogator- 
responsor into operation. As shown in the 
frontispiece, pulses of r-f energy are radiated 
toward the plane. These pulses are very weak 
(1 kw) as compared with the power in the radar 





pulses (100 kw); hence the signal reflected 
from the plane would be too small to be detected. 
If, however, the plane is friendly it contains a 
transpondor. The interrogation pulses are re- 
ceived by the transpondor and are amplified, 
altered, and retransmitted with sufficient power 
to present an intelligible signal at the inter- 
rogator-responsor. Here the pulses are detect- 
ed, amplified, and presented on a cathode-ray 
display tube. The necessary identification in- 
formation is obtained from the coding of the 
altered retransmitted pulses. The following 
subparagraphs describe the system components 
and coding. 

b. INTERROGATOR-RESPONSOR. The ground 
equipment consists of transmitter and modula- 
tor units (interrogator), receiver and display 
units (responsor), and associated antenna and 
power units. A signal from the radar unit con- 
trols the circuits which supply pulses to operate 
the transmitter and display unit. The r-f pulses 
from the transmitter are fed to a directional 
antenna. By rotating this antenna, the operator 
is able to examine space with radio waves in 
the same manner as any radar set and thus 
interrogate the unidentified plane. The returned 
coded pulses are detected and amplified by the 
receiver circuits and then supplied to the dis- 
play unit. Since there is little delay in the 
transpondor, the time lapse between the trans- 
mitted interrogation pulse and the received 
coded pulse can be used accurately to measure 
the range. 

c. TRANSPONDOR. The airborne equipment 
consists of a receiver, coding unit, transmitter 
unit, antenna, and power supply. The very 
sensitive receiver detects the interrogation 
pulses and passes them to be amplified in the 
coding unit. Here the pulse width is varied, but 
the repetition rate is maintained. These coded 
pulses are used to actuate the transmitter which 
retransmits the altered interrogation pulses. 
It is because of this additional push given to the 
original pulses that the IFF equipment with its 
very low power will have the same range as the 
larger and more powerful radar set. The trans- 
pondor normally uses one antenna for both 
receiving and transmitting. 

d. ALLOCATION OF IFF FREQUENCIES. The 
tuning of the transpondor receiver and trans- 
mitter is swept periodically through a band of 
frequencies (157-187 mc) and spot frequencies 


are allocated to the interrogator-responsor 
equipments associated with the various types 
of radar sets. Use of a frequency band in this 
manner has important advantages over the use 
of a single frequency for IFF purposes, includ- 
ing a reduction in the amount of mutual inter- 
ference and the risk of over-interrogation (or 
swamping) of the transpondor in operational 
areas having a high density of radar interroga- 
tion requirements. The wide band pass of the 
receiver (4 mc) insures adequate time during 
the transpondor sweep-through to permit easy 
identification of the pulse coding. As the trans- 
pondor is actuated ordinarily by the interroga- 
tor transmission and not as in early types of 
interrogation by the main radar transmission, 
the system permits additional security in that 
the interrogator need only be switched on when 
desired, thus avoiding continuous transmissions 
from the transpondor. 

é. DISPLAY SYSTEMS. The identification sig- 
nals received by the responsor may be displayed 
either on the display unit of the radar set or on 
a separate display unit. In the RC-150, the 
identification signals are displayed on the radar 
oscilloscope below the normal echo. In this way, 
the identification signal is promptly correlated 
with the correct target. In some cases the IFF 
may be triggered into operation at ranges be- 
yond the detection range of the radar in use. 
In these cases, the operator of the radar set 
will see the periodic IFF pulse without any 
associated echo. 

f. CODING. (1) The transpondor sweeps the 
frequency band in approximately 214 seconds; 
hence, sweeps through any interrogator fre- 
quency at intervals of 214 seconds. Coding is 
accomplished by arranging that during consecu- 
tive sweeps the transpondor may return to the 
interrogator-responsor equipment either: 

(a) No reply. 

(b) A narrow pulse. 

(c) A wide pulse. 

(2) The basic coding cycle consists of four 
sweeps after which all codes are repetitive. In 
this way six distinct codes have been provided 
which are selected by a switch on the trans- 
pondor control unit. It is apparent that the 
minimum time required to establish which code 
is in use is about 10 seconds. 

(3) The various codes provide either a means 
of discrimination between different types of 
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friendly craft or an additional security meas- 
ure. In addition to the six codes just described, 
a further code is available in which a very wide 
pulse is returned each sweep. This code is most 
easily distinguished and is intended as a uni- 
versal distress code. 


Table 1.—Coding position, sequences, and pulse 


durations. 
Coding | 1st ! 2d H 3d | 4th 
position Sweep | Sweep | Sweep | Sweep 
A actor N  N , N | N 
Qo. ceeee! N 2 = 4 Neo: +e, 
ee N | N N | - 
ree N | N WwW W 
Be eaen Me Ww - 
Brscccs N | N wie - 
Vw : VW VW 


Emergency ! VW 

| | 

N —Narrow transmitted pulses, from 5 to 12 micro- 
seconds. 

W —Wide transmitted pulses, from 17 to 30 micro- 
seconds. 

VW—Very wide transmitted pulses, from 60 to 100 
microseconds (used when the friendly aircraft 
is in distress). 

— —No transmission. 

Ratio of wide pulse to narrow pulse (W/N) must be 

2.5 or larger. 


5. Description of RC—150 


a. GENERAL. The RC—150 is a typical ex- 
ample of the Mark III IFF interrogator-respon- 
sor equipment. In the next few paragraphs a 
general description of the components will be 
given and the part each one plays in the iden- 
tification system (fig. 1). 

b. TRANSMITTER. The transmitter of the 
RC-150 is the interrogator. Its function is to 
generate the pulses of radio energy that are 
sent out into space to trigger the transpondor 
in the plane or ship that is to be identified. To 
accomplish this, the transmitter has a high-fre- 
quency oscillator section which oscillates at a 
frequency within the IFF band of 157 to 187 
megacycles. To trigger this oscillator at the 
proper intervals, there is a built-in modulator 
section. This section receives a synchronizing 
voltage from the radar oscilloscope through the 
interconnector which is regulated so that the 
transmitter will send out its pulses 156 times 
per second. This is one-fourth the recurrence 
frequency of the radar set, 625 pulses per 
second. 
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c. R-F System. Associated with the inter- 
rogating function of the transmitter are the 
antenna matching section which is used to 
match the transmitter to the antenna, the rotary 
coupling coil which mechanically and electri- 
cally connects the rotating part of the trans- 
mission line to the fixed portion, and the an- 
tenna itself which radiates the energy into 
space in the direction of the target. 

d. RECEIVER. The receiver of the RC—150 is 
the responsor. It is a superheterodyne type 
and with a few differences it is similar to most 
radio receivers. Two of these differences are 
the broad intermediate-frequency band-width 
of 3 megacycles which is obtained by staggered 
tuning and the high intermediate frequency of 
11 megacycles. The function of the receiver is 
to receive the identification signal from the 
transpondor, amplify it, and detect or rectify it 
so that it can be sent to the radar oscilloscope 
together with a portion of the transmitted pulse 
for simultaneous presentation. The antenna, 
rotary coupling coil, and the antenna matching 
section, which is common to both the transmit- 
ting and receiving system, performs a similar 
function in both. In the latter case, however, 
the antenna receives the transpondor’s signal. 

€. INTERCONNECTOR. The interconnector 
which is part of the control unit may be de- 
scribed as the heart of the set. Its synchroniz- 
ing, switching, and testing functions will be 
described in detail.in section V of this chapter. 

f. OTHER COMPONENTS. Although the radar 
receiver and the radar oscilloscope are not a 
part of the RC—150, they play an important part 
in the identification system. These components, 
together with the signal generator and the 
wavemeter will also be covered in this chapter. 

g. BLocK DIAGRAM. A functional block dia- 
gram of the entire equipment is given in figure 
2. This figure shows in detail the interrelations 
of all the components of the equipment and 
serves as a master diagram for reference and 
review. 


6. List of Components 


Descriptive Name Signal Corps designation 


Rack ........00606 FM-71 or FM-72 
Transmitter ...... BC-1160-—A 
Receiver ......... BC-1161-—A 
Control Unit ...... BC-1162—A 
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Figure 8. Transmitter, 


Antenna Matching 


Section ........ MC-414-A 
Antenna ........ AN-125—A or AN-126-—A 
Signal Generator . .[-198-—A 


7. Technical Characteristics 


Wavelength ...... 1.9 to 1.6 meters 
Frequency ......- 157 to 187 megacycles 
Peak power output.1 kilowatt 
Pulse width ...... 5 to 7 microseconds 
Recurrence fre- 

quency ........6. 156 cycles per second 


.150 miles (coincides with 
range of radar set) 
Minimum range ...2 miles 
Azimuth coverage..360 degrees 
Power require- 
ments ......... 275 watts 
110-120 volts, 5 ampere, 
single phase, 60 cycles 


Maximum range . 


Receiver i-f band- 

width ..........3 megacycles 
Receiver interme- 

diate frequency 

(central fre- 

quency) ....... 11 megacycles 


Section Il. TRANSMITTER 


8. Purpose 


The function of the transmitter is to gen- 
erate a radio-frequency interrogation pulse in 
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block diagram. 


TO ANTENNA 


TL 37970 


proper synchronization with the radar trans- 
mitter pulse. 


9. General Description 


The transmitter consists of four sections: 
modulator section, r-f oscillator section, testing 
or monitor section, and power supply section 
(fig. 3). This paragraph contains a general 
description of the main sections of the trans- 
mitter. Paragraphs 10 through 18 contain a 
detailed description of the transmitter circuits. 

a. MODULATOR SECTION. The modulator’sec- 
tion includes five stages: the peaking circuit, 
input cathode follower, blocking oscillator, out- 
put cathode follower, and the modulator tube. 
The function of this section is to shape and 
amplify the pulse which keys the r-f oscillator. 
The input to the modulator is a 156 cycle-per- 
second pulse from the interconnector and the 
output is a sharp narrow pulse of large ampli- 
tude at the input recurrence frequency suitable 
for keying the r-f oscillator. 

b. R-F OSCILLATOR SECTION. The r-f oscil- 
lator consists of the artificial line and the oscil- 
lator stage. This stage generates the r-f energy 
in the form of pulses which are radiated by the 
antenna. 

c. TESTING SECTION. The testing section 
consists of two stages, a diode rectifier and a 
cathode follower. The function of this section 
is to provide a means of viewing the output 
pulse and checking the power output of the 
transmitter with the aid of the test oscilloscope. 
The input to this section is a portion of the 





output pulse of the r-f oscillator section. The 
output is the envelope of the r-f pulse. 

d. POWER SUPPLY SECTION. The power sup- 
ply section includes four transformers and three 
rectifier tubes. These circuits furnish the plate 
voltage and the bias voltage for the r-f oscil- 
lator section, the plate voltage for the modu- 
lator and testing sections, and the filament 
voltages. 


10. Peaking Circuit 


The input circuit of the transmitter is a peak- 
ing circuit, illustrated in figure 4. Resistor 
55 is the load for the coaxial cable 101-B which 
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Figure 4. Peaking circuit, partial schematic. 


carries the synchronizing signal from the inter- 
connector to the transmitter. Approximately 
20 volts of this synchronizing voltage is avail- 
able across this resistor. Capacitor 1-1 and 
resistor 56 compose the peaking or RC circuit. 
The constants of this circuit are chosen so as 
to give a peaked-wave output. Therefore, a 
pulse of any width impressed across resistor 55 
will appear as a peaked wave across resistor 56. 


ll. Cathode Follower VT—231 


The cathode follower tube, 14 of VT-231, 
a 6SN7, is used to isolate the blocking oscillator 
from the input circuit (fig. 5). The voltage 
across the cathode resistor 57—1 is of the same 
shape as the input voltage, but it is of slightly 
less magnitude since the gain of a cathode fol- 
lower is always less than unity. The capacitor 
3A is the plate bypass capacitor. The voltage 
across the cathode resistor is applied to the grid 
circuit of the blocking oscillator. 


12. Blocking Oscillator 


a. GENERAL. The second half of the VT-—231 
is connected as a blocking oscillator (fig. 6). 
It is a triggered regenerative oscillator with a 
transformer supplying the required feedback 
from the plate to the grid. The oscillator, how- 


ever, is arranged so that it will not operate 
continuously as other oscillators do, but will 
become blocked or inoperative after a definite 
length of time. With no synchronizing signal 
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Figure 5. Cathode follower, VT-281, partial schematic. 


impressed, the bias potentiometer is set to bias 
the tube just below cut-off. When the positive 
pulse from the interconnector is applied to the 
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Figure 6. Blocking oscillator VT-231, partial schematic. 
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Figure 7. Cathode follower VT-94 and modulator VT-100, partial schematic. 


blocking oscillator grid by way of the cathode 
follower, it triggers the blocking oscillator and 
sets it into oscillation. The oscillator generates 
one pulse and then stops until the next trig- 
gering pulse arrives. The details of this opera- 
tion are explained in the following paragraphs. 

b. RISE OF CURRENT. When the triggering 
pulse is impressed upon the grid of the blocking 
oscillator, it causes the grid to become more 
positive with respect to the cathode. This posi- 
tive grid voltage causes an increase of plate 
current to flow through the plate winding of 
the blocking oscillator transformer which, in 
turn, induces a voltage in the grid winding of 
the transformer. Because of the polarity of the 
windings, the voltage causes the grid to become 
more positive and causes more plate current 
to flow. Because of this regenerative action, the 
plate current rises very rapidly to saturation. 
Although the plate voltage can change instan- 
taneously, the current through the plate wind- 
ing cannot. The plate voltage, therefore, drops 
to its minimum value very rapidly and remains 
there while the plate current is rising to sat- 
uration. 

c. FALL OF CURRENT. At saturation, the 
field in the plate winding ceases to increase and 
for an instant there is no induced voltage in 
the grid winding. Immediately the grid capa- 
citor 1-2 begins to discharge. This discharge 
causes the positive potential on the grid to be- 
come less positive, thereby causing a decrease 
in plate current in the plate winding and the 
field around the plate coil starts to collapse. 
This collapsing field, in turn, induces a voltage 


in the grid winding in the reverse direction, 
causing the grid to become more and more 
negative. This process continues until the grid 
is driven beyond cut-off, thus completing a 
cycle of operation. 

d. RECURRENCE FREQUENCY. Because of the 
action described in the above two paragraphs, 
sharp pulses are generated in the plate circuit. 
The rate of recurrence of the operating cycle 
depends only upon the synchronizing pulses 
from the interconnector when the bias poten- 
tiometer is set correctly. The fixed bias (re- 
sistor 59) also is used to prevent triggering of 
the blocking oscillator by stray coupling from 
the Radio Set SCR-270 transmitter. 

e. BIAS. The bias is obtained from a bleeder 
network connected between the plate supply 
and ground. This network is composed of fixed 
resistors 61-1, 61—2, 59, and the variable poten- 
tiometer 60. If the bias is too low, the blocking 
oscillator will oscillate freely at its natural 
frequency. If the bias is too high the blocking 
oscillator will always be cut off and will not 
oscillate even when the positive pulse is ap- 
plied. The cathode bias voltage is variable 
between 20 and 60 volts. The bias control is 
adjusted by the use of a screw driver from the 
front panel of the transmitter. 

f. OUTPUT COUPLING. The output pulse of 
the blocking oscillator is coupled to the next 
stage by means of the third winding of the 
blocking oscillator transformer and appears as 
a narrow positive pulse. The 180° phase inver- 
sion is due to the polarity of the windings. This 
pulse is applied between the grid and cathode 
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Figure 8. Modulator circuit, partial schematic. 


of the second cathode follower VT—94. The use 
of a three winding transformer has a decided 
advantage in this circuit. It isolates the block- 
ing-oscillator stage from the succeeding stage 
and permits a floating ground. This enables the 
cathode of the modulator to operate at a large 
negative voltage, so that the output of the low 
voltage positive and negative power supplies is 
in effect added together to produce a large drop 
across the tube. 


13. Cathode Follower VT—94 (fiz. 7) 


The narrow positive pulse fed to the grid of 
the cathode follower is approximately 200 volts 
in amplitude. As the grid tends to go positive 
in relation to the cathode, grid current is 
drawn. The grid current causes a voltage drop 
across the series grid resistor 63. The magni- 
tude of the grid current drawn is sufficient to 
prevent the grid from ever going more than 
slightly positive with respect to the cathode. 
Because of this, the voltage appearing across 
the cathode resistor 64~—1, due to the flow of 
plate current, is a well-shaped square wave. 
However, some of the irregularities in the posi- 
tive voltage input also appear across resistor 
64-1, but these irregularities are considerably 
reduced across the cathode resistor. This is the 
purpose of positive clipping and the result is a 
well-shaped square-wave output from the cath- 
ode follower. The bias developed in the cathode 


is such that the tube is operated near cut-off; 
therefore, most of the negative portion of the 
oscillation does not appear in the output. The 
positive-pulse output is fed to the grid of the 
modulator, VT-—100. 


14. Modulater VT—100 


a. GENERAL. A modulator, VT-100 (807) 
in a bootstrap circuit, is used to pulse the 
transmitter (fig. 8). The function of this cir- 
cuit is to provide a large negative bias for the 
r-f oscillator grids and a high-voltage pulse of 
very short duration to trigger the r-f oscillator 
tubes. 

b. BIAS CIRCUIT. During the period between 
pulses the modulator tube is biased beyond 
cut-off by the voltage developed across resistor 
66. Resistor 66 is part of the voltage-divider 
network, consisting of resistors 70, 66, 61, 
(which is 61-3 and 61-4) and 68, across which 
the bias voltage of —700 volts is placed. The 
approximate voltages across this divider are 
given in figure 9. The cathode potential is -625 
volts and the grid potential is -680 volts. Con- 
sequently, the tube is biased beyond cut-off. 
During this period, the VT-—100 draws no cur- 
rent and the voltage on the plate is the supply 
voltage of 350 volts positive. 

c. PULSE CIRCUIT. When the positive pulse 
from the cathode follower appears on the grid 
of the modulator tube, it causes the tube to draw 
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current. The current flow now is through re- 
sistor 65—1, the resistance of the tube, capacitor 
2A, and resistor 70 (fig. 10). Capacitor 2A by- 
passes resistor 66 for the duration of the pulse. 
There is a voltage drop in the tube, a Small drop 
across the parasitic suppressing resistor 65-1, 
and a drop across the capacitor 2A. In this new 
voltage-divider circuit, the voltage drop across 
resistor 70 is approximately 850 volts. Since 
one end of resistor 70 is tied to —700 volts, the 
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Figure 9. Bias circuit of modulator tube. 


other will be at 150 volts positive with respect to 
ground. This high-voltage pulse is applied to 
the grid circuit of the r-f oscillator. 


15. Artificial Line 


a. GENERAL. An artificial line is used be- 
tween the output of the modulator VT—100 and 
the grids of the r-f oscillator tubes in order to 
control the width of the r-f pulse emitted by 
the oscillator. The artificial line consists of a 
network of inductances and capacitors the elec- 
trical characteristics of which are so propor- 
tioned that the time of travel of a wave from 
the input of the line and back again is 6.66 
microseconds. Its presence is necessary because 
the r-f oscillator has plate voltage on it at all 
times and if an ordinary pulse were supplied 
to its grid circuit, it would not stop oscillating 
promptly at the cessation of the pulse (fig. 11). 

b. OPERATION. When the tubes are not con- 
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| pulse of 150 volts positive is impressed upon the 
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Figure 10. Pulse circuit of modulator tube. 
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ducting, the grid bias on the r-f oscillator is 
approximately —700 volts. When the modulator 


grid, the oscillator operates and grid current 
begins to flow. When grid current flows, the 
grid may be considered as practically at ground 
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Figure 11. Artificial line, partial schematic. 








because the cathode resistance is of negligible 
value (resistor 73, 7.8 ohms) and the grid to 
cathode internal resistance is low. Resistor 69, 
which is in the grid circuit, will consequently 
have a drop across it of almost the full 150 volts. 
This resistor is connected in parallel with the 
artificial line and the drop across it, therefore, 
is the input voltage to the artificial line network. 
The artificial line network has characteristics 
similar to an actual open-ended transmission 
line. The input voltage can be looked upon as 
a traveling wave of 150 volts charging the line 
as it travels toward the open end. On reaching 
the open end, the wave is reflected without 
change in polarity and thus charges the line 
another 150 volts or a total of 300 volts as it 
travels back toward resistor 69. The time re- 
quired for the voltage wave to travel the length 
of the artificial line is 3.338 microseconds, or a 
total time of 6.66 microseconds is needed for 
the wave to travel back and forth along the line. 

c. PULSE WIDTH. Between the time that the 
150-volt potential across resistor 69 is put in to 
the artificial line and the time the reflected 
voltage appears across resistor 69, the grids of 
the oscillator tubes are held only slightly above 
cathode potential (ground). The amplitude of 
the reflected voltage on the line is approxi- 
mately 150 volts and is of the same polarity 
as the input voltage. Consequently, the voltage 
across resistor 69 must be now the sum of the 
two voltages, that is, the source voltage of 150 
volts and the 150-volt-reflected output of the 
artificial line, or a total of 300 volts. Since the 
150-volt end of resistor 69 maintains this same 
potential until grid current ceases, the grid end 
of the resistor is driven 150 volts negative in 
order to satisfy the 300-volt drop across resistor 
69. This negative potential on the grids causes 
the oscillating tube to stop oscillating promptly 
at the end of 6.66 microseconds. The pulse from 
the modulator, therefore, may be longer than 
6.66 microseconds but the transmitter will still 
produce the proper width pulse by virtue of the 
action of the artificial line. 


16. R-F Oscillator 


a. GENERAL. The r-f oscillator uses two 826 
tubes in a tuned-grid tuned-filament circuit op- 
erated in push-pull. At the frequency of opera- 
tion, conventional inductors or capacitors would 


have to be so small in size that they would be 
impracticable. In addition, the skin effect in the 
coils introduces resistance which reduces the Q 
of the oscillator. To overcome these difficulties, 
the tuned circuits in the r-f oscillator are made 
of a quarter-wavelength transmission line. The 
inductance of the quarter-wavelength trans- 
mission line, shorted at the end away from the 
tube, together with its distributed capacity and 
the interelectrode capacitance of the tube, acts 
like a parallel resonant circuit. The Q of this 
tuned circuit is high because the resistance due 
to the skin effect is minimized by using large- 
diameter silver-plated rods for the quarter- 
wave line. The cathode line has been folded 
over in order to save space without affecting the 
electrical characteristic of the line (figs. 12, 13, 
and 14). 

b. FILAMENT VOLTAGE. The filament current 
for the tube flows through the inner°and outer 
conductors of the concentric line. Capacitors 
4-1 and 4-2 are connected between the inner 
and outer conductors of the coaxial line so that 
each filament line acts only as a single con- 
ductor for r-f. 

c. OPERATION. The operation of this oscil- 
lator is similar to that of any tuned-grid tuned- 
filament oscillator. The high voltage is applied 
directly .to the plate circuit and the feedback 
necessary to maintain oscillations is obtained by 
the grid to cathode capacitance of the tube. 
The —700-volt bias keeps the tube cut off except 
when the positive pulse from the modulator 
section is applied to the shorted end of the grid 
line. It is operated with two tubes in push-pull 
in order to get a large power output. By con- 
necting the tubes in push-pull rather than in 
parallel, the interelectrode capacitances of the 
tubes are not added. Resistor 65-2 in the grid 
circuit and 71 in the plate circuit are used to 
suppress parasitic oscillations. 

d. TUNING. The tuning of the lines in the 
grid and filament circuits determines the fre- 
quency of oscillation (fig. 15). 

(1) Line tuning. The electrical length of the 
filament line is adjusted by means of two short- 
ing bars. Varying the distance of the shorting 
bars with respect to the end of the line varies 
the electrical length of the line and therefore 
the frequency of resonance. By means of the 
two shorting bars in the folded filament line 
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Figure 12. R-f oscillator section, partial schematic. 
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Figure 13. R-f oscillator section, pictorial diagram. 


65-2 





A-TO WAVEMETER 

B-PLATE SUPPLY 

CfTO TRANSFORMER 

O 1130 FOR HEATERS 

E - ARTIFICIAL LINE PULSE FOR OSC. 


F-TO ANTENNA Tu 37977 


Figure 14. R-f oscillator section, simplified schematic. 


and the shorting bar in the grid line, the fre- 
quency of the r-f oscillator can be varied over 
its entire range of 30 megacycles; that is, from 
157 to 187 megacycles. 
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(2) Vernier tuning. In addition to the grid- 
line shorting bar there is a small butterfly 
capacitor installed across the grid line (21 in 
fig. 12) at the end nearer the tubes. This butter- 
fly capacitor is connected by gears to the screw 
driver-adjustment knob labeled VERNIER 
TUNING on the front panel. Varying this 
capacitor varies the effective electrical length 
of the grid line and consequently the frequency 
of oscillation. By means of this adjustment the 
transmitter frequency may be varied from plus 
or minus 14 megacycle in some parts of the 
frequency range to plus or minus 3 megacycles 
in other parts of the frequency range from the 
frequency determined by the setting of the 
shorting bar. 

e. OUTPUT COUPLING. The energy in the 
filament tank circuit is coupled to the r-f system 
by the tuned-antenna coupling line (fig. 16). 
The magnetic field that is set up by the r-f 
current in the filament tank circuit induces an 
r-f voltage in the coupling line. Thus, in effect, 
the coupling line is the tuned secondary of a 
transformer of which the filament tank circuit 
is the tuned primary. The capacitor placed 
across the open end of the coupling line is vari- 
able and permits the line to be adjusted to the 
transmitter frequency for maximum transfer 
of energy. This is a screw driver adjustment 
(antenna capacitor D) in the rear panel. 
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Figure 15. Grid and filament lines, r-f oscillator section. 
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f. COUPLING Loop. Since the filament tuned 
circuit is a quarter-wave parallel wire trans- 
mission line, the voltages and currents on one 
of the lines will be 180° out of phase with those 
on the other line. Consequently, due to the 
placement of the coupling line, the voltages and 
currents on each half of it will also be 180° out 
of phase (fig. 16). In order to have the energy 


VARIABLE CAPACITOR ACCESSIBLE 
THROUGH REAR PANEL 


172 WAVE LENGTH 


COUPLING LOOP 





A-F OUTPUT CABLE 
TL 37969 


Figure 16. Antenna line. 


from both sides of the coupling line in phase at 
the connection to the antenna transmission line, 
a half-wave section of coaxial cable (coupling 
loop) is connected across the antenna coupling 
line at points which represent approximately 
50-ohms impedance, the characteristic imped- 
ance of the cable. When the energy on the side 
of the line opposite the r-f output-cable tap 
travels through the half-wave coupling loop, it 
will arrive in phase with the energy at the other 
side and add to it. Theoretically, this adjust- 
ment is exact for only one frequency, but in 
practice it works well over the entire range of 
the transmitter. 

g. R-F OUTPUT CABLE. The r-f output cable 
is a coaxial cable tapped to the antenna coupling 
line at the same point as one end of the coupling 
loop (fig. 16). This point is chosen where the 
impedance is such as to match the impedance of 
the transmission line and thus obtain maximum 
transfer of energy. This tap is adjustable and 
the tap-off point is determined by the manufac- 
turer for all frequencies and indicated on the 


calibration chart on the inside of the trans- 
mitter rear panel. There is another lead con- 
nected to a low-potential point on the antenna 
coupling line, which conveys energy to the 
wavemeter in order to determine the trans- 
mitter frequency. This lead goes to connector 
106. 


17. Test Circuit Section 


a. DIODE RECTIFIER AND CATHODE FOLLOWER. 
A connection to the plate of the diode rectifier 
is tapped off the r-f cable as it goes to the an- 
tenna connector 105. This diode rectifier, a 9006 
tube, rectifies a portion of the r-f pulse output 
of the oscillator and furnishes the envelope of 
the r-f pulse. The value of load resistors (fig. 
17) in the cathode circuit of the diode can be 
varied by means of relay 139 so that the time 
constant of the circuit can be changed from a 
high to a low value. This stage is followed by a 
cathode follower. 

b. POWER PULSE MEASUREMENT. Relay 139 
is normally in the position that makes the value 
of the load-resistance (resistor 74 plus resistor 
76) one million ohms. These resistors also act 
as a voltage divider and capacitors 13 and 14—1 
are so proportioned as to make the divider 
accurate at the radio frequency used. The recti- 
fied output of the diode is connected to the grid 
of a cathode follower VT-—202 through the r-f 
filter, composed of the resistor 58-2 and the 
capacitor 14-2. The voltage impressed upon the 
grid of the cathode follower is tapped down 
approximately one-fourth the way on the diode- 
load resistor in order to avoid overloading the 
grid of the cathode follower. The cathode- 
follower output, which is also tapped down 
about one-third the way, is applied to the test 
oscilloscope through connector 107. The picture 
on the oscilloscope for this condition of opera- 
tion is a sawtooth wave. This wave is a meas- 
urement of the power output of the transmitter. 
A rough check on the power output can be made 
by use of the test positions 5 and 6. The height 
of the power pulse, as displayed by position 5, 
should be at least one-half the height of the 
calibration signal, position 6. 

c. SIGNAL WIDTH MEASUREMENT. When the 
relay is thrown to the other position by means 
of the spring switch 115 on the interconnector, 
it places a very low value of load resistance, 
approximately 1,000 ohms, in the dicde-load 
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Figure 17. Test circuit section, partial schematic. 


circuit (fig. 17). Since the time constant of the 
diode-load circuit is then low, the picture on the 
oscilloscope is a reproduction of the envelope of 
the r-f pulse. This pulse is not used to measure 
power because the low resistance is comparable 
to the diode resistance. This condition causes 
a drop across the diode and the efficiency of 
detection is not the same for all values of fre- 
quency and voltage. Also, there is a slight drop 
in transmitter power caused by the diode circuit. 
The cathode resistor of the VT-202 cathode 
follower is composed of two resistors, 64—2 and 
77. Resistor 77 is of a low value in order to 
keep as small as possible the time constant of 
the line which is connected from connector 107 


16 


to the oscilloscope. This is necessary in order 
to avoid distortion in the appearance of the 
pulse on the test scope. 


18. Pewer Supply Section 


a. GENERAL. Four transformers and three 
rectifier tubes are used for furnishing the d-c 
and filament voltages required to operate the 
transmitter (fig. 18). The a-c voltage which 
supplies these transformers is brought into the 
transmitter through connection 108. One side 
of the a-c line goes through four interlock 
switches and a circuit breaker for the protec- 
tion of both the operating personnel and the 
equipment. Both sides of the line are fused. 








- O1IOSGE TW 


39OVLIOA 31LV 1d 


YOLVIUISO J-Y Aone 


‘ompueyos wsnd ‘Ajddne semog ‘gy 94inbsy 


(€0!1 37¢V5) 
AINdN! 3-V 





SWIOTYUSLN 


zt : H ——. oe 
WOE fi Alle = 
L9 1 allie = 
vi = = 
dv? i. -----J 9¢i 
€crid 
(2x2/6Lo\_ 
6ll-LA _ Of 
vl it [ 7 
€ 
$,928 O1 CH 
y! 





fo ees a al se 


17 


€-Vi! 


—e 


Z-vit 





eee 





The 110-120-volt dial light 113 is connected so 
that it lights when the main circuit breaker is 
closed. 

b. POSITIVE LOW-VOLTAGE POWER SUPPLY. 
The positive low-voltage power supply, trans- 
former 132 and VT-244, is conventional. It 
supplies 350 volts d-c to the plates of the 
cathode followers VT-231 and VT-202, blocking 
oscillator tube VT-231, and modulator VT-100. 
Transformer 132 also supplies the filament 
voltage to tubes VT-244, VT-231, VT-202, 9006, 
and the meter light 112. 

c. BIAS POWER SUPPLY. The bias or nega- 
tive high-voltage power supply, transformer 
133 and VT-244, is also a conventional full-wave 
rectifier except that the positive side is 
grounded. The output, —700 volts, is supplied 
to grids of the oscillator tubes and to the cathode 
of the modulator tube through resistor 70. 
Transformer 133 also supplies the filament 
voltage to tubes VT-94, VT-100, and VT-244 
(H2 in fig. 18). The filament line is not 
grounded in order to avoid having a large dif- 
ference in potential between the cathode and 
filament supply. | 

d. POSITIVE HIGH-VOLTAGE POWER SUPPLY. 
The positive high-voltage supply is composed of 
two transformers 130 and 131, and the half- 
wave high-voltage rectifier, VT-119. Trans- 
former 130 supplies filament voltage for the 
r-f oscillator tubes and for the VT-119 rectifier. 
Variac 136 is provided in the primary of the 
high-voltage transformer 131 so that the output 
voltage of the power supply may be set at any 
value between 0 and 5,000 volts. The overload- 
relay circuit breaker 138 is provided to protect 
the high-voltage power supply in case of a 
serious overload or short circuit on the second- 
ary side. Switch 116 is used to reset the over- 
load relay from the front of the panel. Filter 
capacitor 11 has a capacity of 0.1 microfarad. 
The energy storage of this capacitor is sufficient 
to supply power to the r-f oscillator for the 
duration of the pulse without any appreciable 
drop in output voltage. _ 

e. METER CIRCUIT. A meter is also provided 
in the transmitter high-voltage circuit and may 
be used to indicate either the voltage of the 
power supply or the current drawn by the r-f 
oscillator tubes (fig. 12). A spring switch 115 
normally keeps the meter connected to read the 


power-supply voltage. In this normal position, 
the meter is shunted across one of the resistors 
(57-2) of the voltage-divider network which 
is connected in parallel with the output of the 
high-voltage supply. When the meter is used 
to indicate space current drawn by the trans- 
mitting tubes, it is shunted across resistor 73 
in the cathode circuit of the transmitter tubes. 


Section Ill. R-F SYSTEM 


19. Purpose 


The function of the r-f system is to conduct 
the r-f energy from the oscillator in the trans- 
mitter up to the radiating elements and radiate 
the energy into space. Between transmitted 
pulses the radiating elements become receiving 
elements which pick up the r-f energy from the 
transpondor and carry it down the transmission 
lines to the receiver. 


20. General Description 


The r-f system consists of an antenna, a 
coaxial transmission line, a rotary coupling 
box, an antenna matching section, and finally 
two separate coaxial cables. One carries the 
r-f energy from the matching section to the 
receiver and the other carries the r-f output of 
the transmitter to the matching section (fig. 
19). 

a. ANTENNA. The antenna is a vertically 
polarized broad-band directional array consist- 
ing of two dipoles, six reflectors, and a series 
of transmission lines used as matching trans- 
formers. Its functions are: 

(1) To radiate the r-f output of the trans- 
mitter. 

(2) To pick up the r-f signal generated by 
the transpondor in the interrogated aircraft. 

b. ANTENNA ROTARY COUPLING. The an- 
tenna rotary coupling is a device through 
which the fixed portion of the transmission line 
is connected electrically and mechanically to 
the rotating portion. The details of the opera- 
tion of this coupling device are given in 
chapter 3. 

c. ANTENNA MATCHING SECTION. The an- 
tenna matching section is used to match the 
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impedance of the transmission line to the im- 
pedance of the receiver and of the transmitter 
so that both components can use the same 
antenna and transmission line. 

d. TRANSMISSION LINE. The transmission 
line and the cable connecting the antenna 
matching section to the receiver and transmitter 
are flexible coaxial cables with a characteristic 
impedance of approximately 50 ohms. 
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Figure 19. R-f system, block diagram. 


21. Antenna 


a. COMPONENTS OF ANTENNA ARRAY. The 
antenna consists of two vertical dipoles pro- 
vided with reflectors, from which they are sep- 
arated by 14 wavelength metallic insulators 
(fig. 20). The physical spacing between dipoles 
is approximately 0.4 wavelength. Feeding the 
dipoles are two horizontal transmission lines 
in the form of metal tubes (B). Two Y-shaped 
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-the transmission lines. 


impedance matching transformers (C) feed 
The Y-shaped trans- 
formers are, in turn, fed by a quarter-wave 
section of transmission line (D), which is con- 
nected through coupling (E) to the transmis- 
sion line from the transmitter. 

b. CONSTRUCTION OF COMPONENTS. The di- 
poles, the Y-shaped matching transformers, and 
the horizontal transmission tubes are of large 
diameter. Construction of r-f conductors and 
radiators in this manner tends to lower their Q, 
makes their resonance curve less sharp, and 
allows them to operate in a uniform manner 
throughout a wide band of frequencies. Large 
diameters also make it possible to make the 
lengths of tuned elements somewhat shorter. 
The dipoles of this antenna are physically much 
less than 14 wavelength long. 

c. FUNCTION OF MATCHING TRANSFORMERS. 
The transmitted pulse is conveyed through a 
series of matching transformers, which serve 
to match the impedance of the transmission line 
to that of the dipole and to feed the two dipoles 
in phase. 

d. FUNCTION OF DIPOLES. The dipoles are 
vertically polarized. They are fed at two points 
approximately one-third from each end. This 
is a compromise between current and voltage 
feeding. They are designed to radiate effec- 
tively over a wide band of frequencies, 157 to 
187 megacycles, without any marked discrimi- 
nation between frequencies. Since the spacing 
between the dipoles is less than 14 wavelength 
(0.4 wavelength) there is some radiation to the 
side. Because of incomplete screening to the 
rear, there is considerable radiation in that 
direction also. 

e. RECEPTION. Between transmitter pulses, 
the array acts as a receiving antenna. All fre- 
quencies within the transmitter range will 
resonate in the dipoles, and are conducted 
through the horizontal transmission tubes, the 
Y sections, the quarter-wave stub, and finally 
the coupling into the coaxial transmission cable. 


22. Antenna Matching Section 


Since a common antenna is used for trans- 
mitting and receiving, some means must be used 
to insure that most of the transmitted energy 
reaches the antenna and also that most of the 
received energy reaches the receiver. These 
functions are performed by the antenna match- 








ing section (fig. 21) which consists of two 
folded lines with a common end so arranged 
that their lengths may be varied. The common 
end of these lines is connected to the antenna 
transmission line, forming a branched line 
from the antenna. The open ends of these 
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Figure 21. Antenna matching section, schematic. 


branches are connected to the receiver and 
transmitter respectively by suitable lengths of 
coaxial cable (fig. 22). 

a. The input impedance of the antenna is the 
Same as the characteristic impedance of the 
coaxial antenna transmission line. This is the 
impedance appearing at the common end of the 
antenna matching section, looking toward the 
antenna. If the length of the matching section 
is adjusted so that the total length of line be- 
tween the common terminal and the transmitter 
is 1 wavelength, the transmitter impedance will 
appear at the common terminal. A similar con- 
dition exists in the receiver branch of the 
section. 

b. When the transmitter pulses, the output 
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impedance is low because the oscillator tubes 
are conducting. This low impedance is trans- 
ferred to the common terminal of the matching 
section and matches the impedance of the trans- 
mission line. A portion of the r-f pulse also 
takes the path to the receiver from the common 
terminal of the antenna matching section. This 
voltage appears at the grid of the first r-f 
amplifier and causes grid current to flow. The 
flow of grid current charges grid capacitor 2 
through the low grid-cathode resistance. The 
time constant of the charging circuit is so short 
that the capacitor charges on the first positive 
half-cycle and cuts the tube off. Current flow 
then ceases and no further loss takes place in 
the receiver. When the pulse ends, the charge 
on capacitor 2 leaks off through resistor 66-1, 
and the receiver is ready to receive the return 
signal from the antenna. 

c. When the transmitter is not pulsing, its 
output impedance is high because the oscillator 
tubes are not conducting. This high impedance 
is transferred to the common terminal of the 
antenna matching section. The received signal 
from the antenna takes the lower impedance 
path to the receiver, and little energy is lost 
in the transmitter. 

d. The variable section must have sufficient 
adjustment to maintain a total of 1 wavelength; 
that is, to keep the total length of the fixed 
connecting cable plus the variable section 1 
wavelength long between the limits of 157 and 
187 megacycles. This requires a variation ap- 
proximately 24 inches in length, but, since the 
sections are folded, a 12-inch change is suffi- 
cient. Actually, the total variation on the 
antenna matching section supplied in this equip- 
ment has been made slightly greater than 19 
inches to insure ample adjustment range. 
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Section IV. RECEIVER 


23. Purpose 


The function of the receiver is to detect and 
amplify the signals picked up by the antenna 
and to prepare them for presentation on the 
radar display oscilloscope. 


24. General Description 


This paragraph contains a general descrip- 
tion of the main sections of the receiver. 
Paragraphs 25 through 36 contain a detailed 
description of the receiver circuits. The re- 
ceiver is a 14-tube superheterodyne and consists 
of six sections: r-f section, i-f section, detector 
section, video section, tuning section, and power 
supply section (fig. 23). 

a. R-F SECTION. The r-f section consists of 
two r-f amplifying stages, a local oscillator and 
a diode mixer. In this section, the r-f signal 
picked up by the antenna is amplified and mixed 
with the heterodyning frequency of the local 
oscillator to obtain the 11-megacycle intermed- 
late frequency. 

6b. I-F SECTION. (1) This section consists 
of five i-f amplifiers which serve to amplify the 
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11-megacycle signal obtained from the mixer of 
the r-f section. 

(2) The tuning of the i-f amplifiers is of the 
staggered type. That is, they are aligned or 
tuned to frequencies slightly above or below the 
center frequency, 11 megacycles, of the inter- 
mediate frequency band. This is done to achieve 
a wide band-pass amplification. The i-f amplifier 
section, when properly aligned, will pass a band 
of frequencies nearly 4 megacycles wide. In 
chapter 2 there will be a discussion of the align- 
ment procedure. 

c. DETECTOR SECTION. This section, consist- 
ing of one stage, is a diode detector. The input 
to the detector consists of pulses of the inter- 
mediate-frequency signal. The output signal 
consists of sharp pulses of negative polarity. 

d. VIDEO SECTION. The video section con- 
sists of a video-amplifier stage and a cathode- 
follower stage. This section inverts and ampli- 
fies the signal] from the detector. 

e. TUNING SECTION. This section includes a 
diode stage and a tuning-eye indicator tube. 
The diode rectifies a small portion of the i-f 
signal and this voltage is used to actuate the 
tuning-eye indicator. The tuning-indicator tube 
is used to indicate when the r-f section is 
properly tuned and when the i-f stages are 
properly adjusted. 
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Figure 28. Receiver, block diagram. 
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f. POWER SUPPLY SECTION. The power sup- 
ply section furnishes the voltages needed for 
all the various receiver stages. 


25. First and Second R-F Stages 


a. INPUT CIRCUIT. The radio energy which 
is picked up by the receiving antenna is fed to 
the receiver and is applied to the one-turn 
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Figure 24. Coupling of antenna to r-f section. 


primary of the first r-f transformer. The method 
of coupling the antenna to the r-f section is 
shown in figure 24. The coupling coil consists 
of a half turn of silver-plated wire placed in 
axial symmetry with the first r-f amplifier tun- 
ing coil. The coupling coil is grounded at one 
end, and in series with it at the other end is 
capacitor 1 and the transmission line. The 
coupling coil and capacitor 1 are in series 
resonance at the middle frequency of the tuning 
range, allowing more current flow through the 





primary of the transformer and _ properly 
matching the input impedance to that of the 
transmission line. The lead from the coupling 
coil to the antenna-input connector on the rear 
channel of the receiver consists of a length of 
solid insulated wire inclosed in a hollow silver- 
plated brass tube used for shielding purposes. 
The impedance across the input terminals of the 
receiver is approximately 50 ohms over the 
tuning range. 

b. PERMEABILITY OR REACTANCE TUNING. 
The secondary of this transformer, 91, which 
is made resonant to the received signal (157 to 
187 mc), is tuned by means of an adjustable 
core, connected through a series of gears to a 
knob on the front panel of the receiver labelled 
ANT. This type of tuning is called reactance 
tuning. The inductance of the coil is decreased 
as the hollow silver plunger is inserted further 
in the coil windings. Since there are no capac- 
itors across the coils, the capacity of the tuned 
circuits is dependent upon the distributed ca- 
pacity of the coil windings and the interelec- 
trode capacity of the tubes. The secondary of this 
transformer is resistance-capacitance coupled to 
the grid of the first r-f amplifier, a 6SH7 pen- 
tode. The usual precautions are taken to keep 
all interconnecting leads short; r-f bypass 
capacitors are extensively used. 

c. OUTPUT CiRCcUIT. The plate load 73-1 of 
the first r-f amplifier is a resistor and the output 
of this stage is coupled through capacitor 5—1 
to another tuned circuit 92-1 (fig. 25). This 
second tuned circuit is adjusted by means of 
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Figure 25. R-f section, partial schematic. 
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the knob on the front panel marked RF. The 
signal appearing across this tuned circuit is 
then RC coupled to the grid of the second r-f 
amplifier. The filament r-f choke 100-6 in the 
ungrounded side of the filament supply to these 
two tubes is used to prevent rf from breaking 
through to the filament supply. The plate load 
of the second r-f amplifier is a resistor 73-2. 
The output from this stage is coupled into the 
mixer by means of capacitor 5-2. The gain for 
the two r-f stages is approximately 2 per stage. 


26. Lecal Oscillator 


a. GENERAL. To generate the desired i-f 
signal of 11 megacycles, it is necessary to mix 
the r-f signal with the frequency of the local 
oscillator and tune the first i-f stage to the dif- 
ference between the two frequencies. The local 
oscillator in this receiver (fig. 26) , is a modifica- 
tion of the Colpitts type in which the plate 
capacitor is replaced by a coil 94. This coil is 
constructed to be resonant below the lowest 
operating frequency of the oscillator. There- 
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Figure 26. Local oscillator, partial schematic. 


fore at the frequency of operation the coil func- 
tions as a capacitive reactance. The frequency 
of the oscillator is determined by capacitor 7-2 
and the capacitive coil 94, in series, acting as a 
capacitor in resonance with coil 93 (fig. 27). 
b. OPERATION. This circuit is tuned by vary- 
ing the inductance of coil 93 in a manner similar 
to the permeability tuning of coils 91 and 92 in 
the r-f stages. The control, brought to the front 
of the panel by means of a gear arrangement, 
is labeled OSC. The oscillator is biased by the 
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grid-leak capacitor combination 64 and 6-3. It 
will be found when tuning to the low end of the 
frequency range that two settings of the oscil- 
lator frequency can be used. One frequency is 
11 megacycles above the signal and the other 11 
megacycles below the signal. The latter one is 
the correct one to use. This circuit oscillates in 
the neighborhood of 60 megacycles, but the 
third harmonic of this frequency is used as the 
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Figure 27. Local oscillator, equivalent circutt. 


heterodyning frequency in the mixer stage. It 
is fed into the plate circuit of the mixer through 
the oscillator-coupling capacitor 7-1. A fila- 
ment-choke 100-4 is used in this circuit as in the 
r-f and mixer circuits to prevent rf from leak- 
ing through to the filament supply. 


27. Mixer Stage 


a. GENERAL. The mixer stage in this re- 
ceiver departs from the usual design practice 
in that a 9006 diode is used as the nonlinear 
device instead of the usual pentagrid converter. 
The advantage of this type of mixer circuit for 
an ultra-high-frequency receiver is that its out- 
put is delivered at a low noise level. The dis- 
advantage is that a diode mixer produces no 
amplification. This, however, is compensated 
for in the high gain of the i-f stages. 

b. OPERATION (fig. 28). The radio-frequency 
energy and the heterodyning frequency which 
is the output of the local oscillator are combined 
on the plate of the mixer tube. The r-f energy 
is passed to the mixer stage through capacitor 
5-2 from the second r-f stage. The heterodyn- 
ing frequency is passed to the plate of the mixer 
from the oscillator through capacitor 7-1. In- 
ductance 92-2 acts as a parallel-tuned circuit, 
sharply tuned to 170 megacycles which will, 
therefore, offer maximum impedance to the 170 
megacycles but will allow other frequencies to 
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Figure 28. Mixer stage, partial schematic. 


pass through. The purpose of this tuner circuit 
is to prevent the 170 megacycies in the r-f stages 
from going into the oscillator circuit. On the 
other hand this tuned circuit allows the frequen- 
cies generated by the oscillator to be applied 
through inductance 92-2 to the plate of the 
mixer. These frequencies are combined and 
give the sums, the differences, the original fre- 
quencies, and several harmonics on the plate of 
the mixer. All these frequencies are passed 
through the tube to the cathode and conducted 
through a shielded lead to the first i-f trans- 
former. The i-f transformer is really a parallel- 
tuned inductance 101 in a shielded can and not 
the usual two-winding transformer (fig. 29). 
It is tuned to 11 megacycles and it will offer 
little resistance to all frequencies except 11 
megacycles so that any other frequency will be 
shorted to ground and cause a negligible volt- 
age drop across the tuned inductance. As this 
inductance offers maximum impedance to 11 
megacycles, a voltage drop will develop across 
the circuit at this frequency and it is directly 
applied to the grid of the first i-f amplifier. 

c. INTERMEDIATE FREQUENCY. This 11-mega- 
cycle i-f frequency is the difference frequency 
obtained by heterodyning the input signal in the 
r-f stages with the third harmonic of the oscil- 
lator. For example, if the incoming signal is 
167 megacycles, the local oscillator is tuned to 
52 megacycles so that its third harmonic, 156 
megacycles, combines with the incoming r-f 
signal to give a difference frequency of 11 
megacycles. 


28. First, Second, and Third I-F Stages (fig. 29) 


a. GENERAL. The first three i-f amplifier 
stages use 6AC7’s and utilize a tuned inductance 
in the plate load (96—1, 97-1, 96-2). Each of 
these inductances is in resonance with the input 
capacitance of the associated tube, augmented 
by the stray circuit capacitance and the distrib- 
uted capacitance of each coil, and acts as a tank 
circuit. The inductance of each coil is adjusted 
by means of a powdered iron core. The plate- 
load inductances in these stages are followed by 
networks consisting of two capacitors and a 
resistance for coupling the output to the follow- 
ing tube. 

6. BROAD BAND PAss. The partial schematic 
of figure 30 shows the tuned inductance 96-1, 
the two capacitors 9-3 and 11-4, and the resistor 
61-1 which are between the first and second i-f 
stages. Note that the grid resistor 61-1 is 
effectively in parallel with the tuned circuit 
since the coupling capacitor and bypass capaci- 
tor have a negligible reactance at the inter- 
mediate frequency and therefore act as low- 
resistance paths for the i-f signal. All these 
grid resistors are low in value and tend to damp 
or broaden the response of the tuned circuit and 
make it tune less sharply. This is desirable in 
order to achieve a broad band-pass response. 

c. GAIN CONTROL. The gain-control provi- 
sion in this receiver is in the first three i-f am- 
plifiers and consists of a manual gain control 
which is physically located in the control unit. 
This is a variable resistor connected in the 
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Figure 80. I-f transformer, partial schematic. 


cathode-return circuit of these three amplifiers. 
Increasing the resistance in this circuit puts 
relatively large positive values of voltage on the 
cathodes of the first three tubes. This, in effect, 
puts negative voltage on the grids of the tubes, 
which reduces the amplification of the first 
three stages. Putting less resistance in the cir- 
cuit reduces the negative voltage on the grids 
and increases the amplification of the first three 
i-f stages. The gain of each of these stages is 
approximately 12, but due to the staggered 
tuning the effective over-all gain of the indi- 
vidual stages is approximately 8 per stage. 


29. Fourth and Fifth I-F Stages 


a. GENERAL. These stages use 6AB7 tubes 
(VT-176). With the exception of the gain con- 
trol connections, these intermediate stages are 
similar to the first three i-f amplifiers in their 
cathode, screen, and plate-supply circuits. A 
fixed resistor in the cathode of each stage pro- 
vides proper bias. The plate load of the fifth 
i-f is a resistor, rather than a tuned inductance, 
and the tuned circuit is placed in the cathode 
of the diode detector. Both of these comprise 


the sixth i-f coupling circuit or tuning can. 

6b. DECOUPLING. The decoupling circuit for 
the filament power supply consists of coi] 100-2 
and an i-f bypass capacitor 9-13. Its purpose 
is to keep the i-f voltages out of the power sup- 
ply by bypassing them to ground through the 
capacitor and by offering a high series impe- 
dance in the path to the power supply. 


30. Second Detector 


The second detector uses one-half of the double 
diode VT-90 and associated circuit com- 
ponents (fig. 31). The diode whose cathode is 
tied directly to the second detector-tuned circuit 
98 is the detector diode. The incoming i.f. im- 
presses a voltage across this tuned circuit which 
lies between the cathode and ground. The alter- 
nations of polarity of the i.f. make the cathode 
potential alternately positive and negative. On 
the positive half cycles, no conduction by the 
tube occurs since the diode will pass current in 
only one direction. On the negative half cycles, 
however, the cathode is negative with respect to 
the plate and current flows through the tube. 
The resistance-capacitor combination, resistor 
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60 and capacitor 16, is the load across which 
the rectified output is developed. The capacitor 
is of such value as to short-circuit the i-f to 
ground but acts as a high impedance to the 
video-frequency components. Resistor 60 also 
acts as a dropping resistor when a plug is 
inserted in jack 129-2. This jack provides a 
means of measuring the rectified current and 
may be used in the alignment procedure. Induc- 
tances 100-3 and capacitor 9-5 are in the fila- 
ment circuit to keep if. out of the filament 
supply (fig. 128). 


31. Video Amplifier 


The video amplifier or output amplifier con- 
sists of a 6SH7 pentode tube. Figure 32 is a 
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Second detector, partial schematic. 


schematic diagram of this section. The detector 
output, which consists of very sharp pulses, is 
fed into the video stage. The leading and trail- 
ing edges of these pulses require the transmis- 
sion of all frequencies from the audio-frequency 
range to as high as 250 kilocycles. This is ac- 
complished by the wide-frequency response of 
the stage due to the characteristics of the tube 
and the circuit elements. Low-frequency com- 
pensation is obtained by use of the capacitor 
13-1 and resistor 72—2 network; high-frequency 
compensation is assured by the low internal 
capacitance of the tube. In addition, since no 
cathode bypass is used, negative feedback is 
introduced and the frequency response of the 
amplifier is improved. The input to this stage 
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Figure 82. Video section, partial schematic. 
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is a negative pulse and the output, consequently, 
is a positive one. 


32. Cathode Follower 


The output of the video stage is coupled to 
another tube, a 6SN7 (VT-231), which is used 
as a cathode follower. This tube is a duo-triode 
and the two sections of the tube are connected 
in parallel. One of the advantages of a cathode 
follower is that it has a low-output impedance. 
The output impedance of this circuit is about 
200 ohms which is fairly close to the impedance 
of the line which connects this tube with the 
IFF-switching channel of the interconnector. 
The advantage presented by a low-impedance 
line is that it will pick up less interference than 
one of high impedance. Since the RC-150 IFF 
equipment is located near the transmitter of 
Radio Set SCR-270, the problem of keeping the 
interference between these sets to a minimum is 
one which requires careful design and plan- 
ning. Since the output is obtained from the 
cathode circuit, there is no phase inversion and 
the output signal remains a positive pulse. 


33. Tuning Indicator Detector 


The diode in VT-90 using pins 3 and 4 is the 
detector for the tuning indicator (fig. 33). A 
portion of the incoming intermediate frequency 
from the sixth i-f transformer is fed through 
resistor 66—4 to the tuned circuit in the cathode 
of the detector. The purpose of 66—4 is to make 
the diode appear to have a high-impedance 
input and so reduce the loading effects of the 
tuned circuit (L99 and 5-3) on the sixth i-f 
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transformer. Because the tank circuit is tuned 
to 11 megacycles, it will cause a maximum im- 
pedance and voltage drop across the tank at 
this frequency. As a result, the cathode of the 
detector goes negative on each alternate half- 
cycle of the 11-megacycle voltage and causes 
the detector to conduct. To voltages of other 
frequencies, the tank is a low impedance and the 
cathode is practically shorted to ground. An 
increased flow through the tube causes an in- 
creased voltage drop across resistor 67-1, 
which is the load resistor for the diode, and 
makes the plate more negative. This results 
in a more negative voltage at the top of resistor 
67-1 (load resistor) and, finally, on the grid of 
the tuning eye. 


34. Filter Network 


The rectified intermediate-frequency voltages 
travel from the plate of the detector to an RC 
network consisting of C12—2, R66—5, C9-17, 
R66-6. R67-1 is a load resistor for the diode 
and the rectified voltage is developed across it. 
The capacitors to ground will bypass both inter-. 
mediate frequency and audio variations. Re- 
sistors 66-5 and 66-6 are attenuating resistors 
which bring down the value of the voltage on 
the grid of the tuning indicator and also help 
with the filtering action. 


35. Tuning Indicator 


The tuning indicator tube is essentially a 
triode (fig. 34). However, at the top of the 
tube the plate and grid are cut away and a round 
fluorescent target is placed around the cathode. 
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Figure 38. Tuning indicator detector, partial schematic. 
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When the cathode is emitting and the target is 
at a positive potential, it will draw electrons 
from the cathode and the target will glow with 
a green light. Between the cathode and the 
target is a small electrode which is connected 
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Figure 34. Tuning indicator, partial schematic. 


to the plate and held at plate potential. The 
target is at B+ potential and the plate and its 
small electrode are connected to B+ through a 
1-megohm resistor 76, in the tuning indicator 
socket. When a negative voltage applied to the 
grid of the indicator keeps plate current from 
flowing, no drop through R76 occurs. The tar- 
get, plate, and small electrode are at the same 
potential and the small electrode offers no inter- 
ference to the flow of electrons to the target 
which remains completely green. When a posi- 
tive voltage is applied to the grid of the tuning 
indicator, a large current flow through the tube 
results. This brings about a large voltage drop 
through R76 and makes the plate and the small 
electrode much more negative than the target. 
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Thus, it tends to repel electrons flowing from the 
cathode to the target. This repelling action 
causes the area of the target directly behind the 
small electrode to get no electrons and not to 
fluoresce. A shadow on the tuning-eye screen is 
the result. Thus, the more negative the voltage 
applied to the grid of the indicator, the smaller 
the shadow becomes. An increased signal to the 
detector gives an increased negative voltage on 
the indicator grid. Therefore an increased in- 
termediate-frequency signal will result in a very 
small shadow or no shadow and the target will 
be completely green. Tuning adjustments are 
made to get as narrow a shadow as possible. The 
tuning-indicator stage has a switch in the plate 
potential line which opens when the front panel 
of the receiver is closed, thus prolonging the life 
of the fluorescent surface in the tube. 


36. Power Supply 


The power supply receives its 110-120 volts 
a-c from the transmitter through cable 102 to 
the connector 124 (fig. 35). The power switch 
127 is a double-pole single-throw switch; a fuse 


‘135 in the primary circuit of the transformer 


protects the transformer and other elements in 
the circuit. There are three secondary windings 
in the transformer. One of these furnishes 6.3 
volts alternating current to the heaters of the 
receiver tubes. The other two windings furnish 
filament and plate voltage for the rectifier tube. 
This rectifier is a full-wave rectifier with a filter 
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Figure 85. Power supply, partial schematic. 
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circuit composed of capacitor 13-3, inductance 
102, and capacitor 13-2. The d-c output appears 
across the bleeder resistor 77 and is approxi- 
mately 270 V. 


Section V. INTERCONNECTOR 


37. Purpose 


The purpose of the interconnector is to coor- 
dinate the functions of the IFF transmitter and 
receiver with those of the radar set. 


38. General Description 


Figure 36 shows the relations of the intercon- 
nector within the radar set and identification 
equipment. The 625-cycle sine wave generated 
in the radar oscilloscope synchronizes the oper- 
ation of the different components of the radar 
set; this same 625-cycle sine wave is fed to the 
interconnector and serves as the tie that binds 
the different components of the IFF equipment 
together with the radar set. It is from this 
voltage that the interconnector forms the pulse 
that triggers the IFF transmitter, which it syn- 
chronizes with the radar transmitter. This 
voltage is further used to time the action that 
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places the radar and IFF received replies on the 
radar oscilloscope screen so that the two dis- 
plays are seen together. 


39. Specific Functions of Interconnector 


The general purpose of the interconnector 
can be divided into several specific functions. 
The various functions are performed in dif- 
ferent channels or groups of circuits. The 
detailed analysis of circuits will follow the 
arrangement of these channels. The channels 
and their corresponding functions are: 

a. The division channel selects one out of 
every four cycles of the 625-cycle synchronizing 
signal. 

b. The transmitter trigger channel forms the 
pulse that triggers the IFF transmitter. 

c. The blanking channel provides voltages 
which are used to operate the switching chan- 
nels. 

d. The radar and IFF switching channels 
provide a switching arrangement which places 
the radar echo and the identification response 
alternately on the radar oscilloscope screen in 
such a way that they appear simultaneously. 

e. The test channel provides test circuits that 
enable the operation at important points in the 
circuit to be monitored by using the test oscil- 
loscope. 
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Figure 86. Relation of interconnector to identification system. 
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Figure 87. Interconnector, channel diagram. 


40. Division and Trigger Channels 


It is desirable to use a lower recurrence fre- 
quency in the IFF transmitter than the radar 
recurrence frequency of 625 cycles per second. 
First, a lower frequency will guard against 
over-interrogation of the transpondor, or trig- 
gering it so frequently in regions where there 
are many IFF sets that the transpondor cannot 
respond to all challenges. Further, a lower 
average power drain is required with the same 
peak power output. The recurrence frequency 
in this equipment is 14 of 625 cycles, or 156 
cycles per second. The division channel is so 
designed that only every fourth cycle of the 
625 cycle input signal is accepted and shaped 
to form the pulse that is sent to trigger the 
transmitter. The division channel divides the 
frequency; the transmitter trigger channel 
shapes the trigger pulse from this divided fre- 
quency. 


41. Blanking and Switching Channels 


a. The radar and IFF replies appear to be 
present simultaneously on the radar oscillo- 
scope. The radar signals are applied to the 
bottom vertical deflection plate of the radar 
oscilloscope 4s a negative voltage. The IFF 
signals are applied to the top plate also as a 
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negative voltage. This plate is connected di- 
rectly to ground when no IFF equipment is 
used with the radar. It is also grounded when 
the STANDBY-OPERATE switch of the IFF 
is in the STANDBY position. If both signals 
were applied at the same time, the voltages 
would tend to cancel each other and the image 
would be the resultant of the two applied vol- 
tages. It is impossible to put both sets of signals 
on the scope at the same time and have each 
clearly distinguished. In order to avoid this, 
the radar signal is applied to the vertical plates 
and the IFF signa] is cut off during three out of 
every four sweeps of the electron beam across 
the scope screen. During the remaining sweep, 
the IFF signal is applied to the vertical plates 
and the radar signal is cut off. Because of the 
persistence of fluorescence of the screen and 
normal persistence of vision, the two signals 
appear to be on the screen all the time (fig. 38). 

6. The division channel, when it divides the 
625-cycle signal so that the pulse formed to 
trigger the IFF transmitter has a recurrence 
frequency of 156 cycles, it also initiates a 1,600- 
microsecond pulse in the blanking channel that 
starts at the same time as the transmitter pulse. 
This pulse synchronizes the switching operation 
in the radar and IFF channels through which 
the output of the radar and IFF receiver must 
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Figure 88. Oscilloscope time-sharing. by radar and identification receivers. 


pass before being placed on the scope. Taken 
off as a positive voltage from the blanking 
channel, it is sent to the IFF switch channel to 
make the channel operative for a 1,600-micro- 
second period, or one trace on the oscilloscope. 
Taken off as a negative voltage, it is sent to the 
radar switch channel as a blanking voltage to 
eut off the radar signal for the same 1,600- 
microsecond period. For the remaining three 
1,600 microsecond periods or 4,800 microsec- 
onds, the IFF channel is inoperative and the 
radar signal is conducted through to the radar 
oscilloscope. 

c. It is further necessary to separate the 
radar and IFF baselines on the scope, otherwise 


the echoes would extend above and below the 
same baseline and the two pictures would be 
confused. In the IFF switch channel a negative 
pedestal voltage is added to the IFF output 
voltage that displaces the IFF display a short 
distance below the radar baseline. This is called 
baseline separation. 


42. Test Circuits 


Test circuits are provided for use with the 
test oscilloscope. The operation of the trans- 
mitter, receiver, and various crucial points in 
the interconnector can be tested by using these 
circuits and the test scope. 
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Figure 40. System waveforms. 


: phase of the 625-cycle sine wave input obtained 

43. Division Channel from the radar oscilloscope. The main pulses 
As indicated in the block diagram of the from both the radar and IFF transmitters must 
interconnector (fig. 39), the division channel _ be directly in line on the oscilloscope so that the 
includes the following stages: replies will be beneath the corresponding echoes. 
a. The phase shifter (tube 1A) shifts the However, the time delays and phase shifts 
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Figure 41. Division channel, partial schematic. 


through the different circuits of the radar and 
IFF will probably be unequal. At some point 
in the circuit a corrective phase shift will have 
to be introduced. This is accomplished here 
by using a variable phase shifter (operated by 
the PHASE control) so that the phase and thus 
the position of the main IF F pulse can be varied 
from outside the set. This avoids the necessity 
of making elaborate calculations as to the phase 
shift in every stage, and the differences in 
phase shifts that would occur in different sets. 

b. The sync amplifier (1B) amplifies and 
slightly flattens the signal output from the 
phase shifter network. 

c. The first and second limiter (2A and 2B) 
are two similar stages which further square 
the sine wave output of the phase shifter. The 
output of the second limiter is a rectangular 
wave. 

d. The counter, or stepping diode (3), forms 
a step waveform, one step for each cycle of the 
input square wave. Every fourth step is used 
to trigger the blocking oscillator and blanking 
channel circuits. 


44. input and Phase Shifter 


The 625-cycle input synchronizing signal from 
the radar oscilloscope enters the interconnector 
through pin M of the large plug 105, where it 
is bypassed by spark-plate capacitors 12—9 and 
12-14 to eliminate interference picked up by 
the connecting cable. The voltage is fed to 
section B of the TEST switch 112, where it is 
used for the horizontal sweep voltage in TEST 
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positions 1, 6, and 7. The synchronizing voltage 
is also fed through coupling capacitor 6 to the 
grid of the phase shifter, tube 1A. 

a. The circuit of the phase shifter is redrawn 
in figure 43. To make it more easily under- 
stood the d-c current path is omitted and only 
those components are,shown that are necessary 
to the phase shifter operation. Capacitor 1C 
(fig. 61) effectively grounds one end of the 
plate load resistor 87-2 for alternating current 
and the end of the cathode resistor 87-1 is 
directly grounded and not bypassed. The result 
is that, neglecting capacitor 11-8 and variable 
control 96, the voltage drops across resistors 
87-2 and 87-1 are in phase and approximately 
equal. When capacitor 11-8 and variable con- 
trol 96 are connected across the plate and 
cathode of tube 1A, the potential of point A 
remains constant with respect to ground, but 
the phase of this voltage may be varied by 
means of control 96. The voltage drops across 
capacitor 11-8 and resistor 96 are 90° out of 
phase. The voltage between point A and ground 
is the difference between the voltage drops 
across resistor 87-2 and capacitor 11-8. This 
same voltage is the difference between the drops 
across resistor 87-1 and variable resistor 96. 
This difference is equal in magnitude to the 
drop from P to ground or K to ground, but the 
phase is dependent on the value of resistance in 
control 96. If the value of resistance in control 
96 is large, the phase is almost the same as that 
of the voltage from P to K. If 96 is made smal} 
the voltage from A to ground is almost 180° out 
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Figure 42. Input and phase shifter, partial schematic. 


of phase with the voltage from P to K. Theo- 
retically, as resistor 96 is varied from zero to 
maximum resistance, the phase of the voltage 
at A varies from zero to 180°. Actually, how- 
ever, a range of only 160° is obtained. Another 
160° shift is obtained by throwing the double- 
pole double-throw switch mounted with the 
PHASE control 96. 

b. The phase relations existing in the circuit 
are shown in the vector diagram, figure 44. 
The voltage from K to G is represented by the 
vector V, (87-1) and that from G to P by vector 
V,(87-2). These voltages are in phase and 
added in series, while the midpoint is at ground 
potential. The output voltage is represented by 
the vector GA, which is the difference between 
V, (96), voltage across control 96, and 
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Figure 43. Phase shifter circuit, equivalent diagram. 


V,,(87-1). GA is also the difference between 
V,(11-8), the voltage across capacitor 11-8, 
and V,, (87-2). V,(96) and V,(11-8) are 90° 
out of phase. Therefore as control 96 is varied 
V,,(96) varies and point A moves around the 
arc of the semicircle KAP. 


45. Square Wave Generator 


a. The sine wave output of the phase shifter 
is amplified and squared in the three stages, 
1B, 2A, and 2B, so that a good rectangular wave 
results. Tube 1B is primarily an amplifier, and 
the input from the phase shifter is applied to 
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Figure 44. Phase shifter operation, vector diagram. 
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Figure 45. Square wave generator, partial schematic. 


its grid through the coupling capacitor 11-5. 
This tube is self-biased by means of the cathode 
resistor 69-1. 

b. The output from tube 1B is coupled 
through capacitor 11-6 to the grid of the first 
limiter tube, 2A. The limiter tubes are operated 
at zero fixed bias and are normally conducting 
heavily ; they are overdriven amplifiers used as 
limiting tubes. During a portion of the positive 
peaks of the input voltage, tube 2A is driven to 
saturation, and during a portion of the negative 
peaks the tube is driven to cut-off. Thus, the 
positive and negative peaks are flattened. The 
output voltage of 2A is applied through capaci- 
tor 11-7 to tube 2B. Since this input voltage is 
considerably greater than the voltage input to 
the preceding tube, the tube will be operated 
at either saturation or cut-off during the entire 
cycle and the output of 2A will be further 
squared. The output of tube 2B is essentially a 
rectangular wave, figure 45. 


46. Counter Circuit 


The action of the circuit is such that capac- 
itor 8 is charged in a series of steps, an 
additional step being added with every positive 
cycle of the square wave output from stage 2B. 
This capacitor is connected to the grid of the 
blocking oscillator which is normally biased to 
cut-off by a positive voltage on the cathode. As 
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each step is added to capacitor 8, the positive 
voltage applied to the grid approaches nearer 
and nearer the positive bias on the cathode. 
Finally one more step is sufficient to overcome 
the bias and allow the oscillator to conduct, 
removing all charge on capacitor 8 and starting 
the step charging process all over again. This 
tube then actually divides the frequency of the 
input square wave; for, each cycle of the square 
wave adds one step to the step voltage, but only 
every fourth step allows the blocking oscillator 
to conduct and thus produce the trigger pulse. 
This action will now be described in detail. 
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Figure 46. Counter circuit, waveform development. 





a. The two diodes in tube 3, capacitor 7, and 
capacitor 8 are so arranged that when the high 
positive output of the square wave generator, 
(when tube 2B is not conducting) is applied to 
the input of the counter circuit, the two capaci- 
tors and the diode 3A (pins 3 and 4 of tube 3) 
charge in series. The essential fact to remember 
in understanding the action here is that in such 
a series circuit the same current will flow in all 
parts, the same charge will be left on each 
capacitor, but the voltage across the different 
capacitors will depend on their capacity. This 
can be compared to the action in a circuit with 
several resistors in series. The same current 
flows in all resistors, but the voltage across each 
depends directly upon its resistance. Thus, if 
one resistor is of 15,000 ohms and another 1,000 
ohms, the voltage across the smaller resistor 
will be 4,4 of the total across both, while 14. 
will be across the large. However, with capac- 
itors in series the voltage drop across each 
capacitor will be inversely proportional to its 
capacity. Capacitor 8 in this case is about 15 
times larger than capacitor 7; but capacitor 8 
will charge to only 4. of the applied voltage, 
while the smaller capacitor (7) charges to 14.4 
of the applied voltage. 


COUNTER 3 
(6H 6) 
7 
75 MMF 3A 38 
6 
1100 MM F 


TO GRID 
OF 4B 


b. When the positive half cycle of the rec- 
tangular input wave occurs, capacitor 8 charges 
to about 4, of this voltage and capacitor 7 to 
154,. This voltage represents the first step 
(figs. 46 and 131E). On the next half cycle, 
when 2B conducts and the voltages of the rec- 
tangular wave drops sharply, the lower plate of 
capacitor 7 and the cathode (pin 8) of diode 3B 
become negative with respect to ground; and 
capacitor 7 discharges through the diode the 
charge it accumulated during the positive half- 
cycle. Capacitor 8, however, has no discharge 
path and retains its charge. 

c. At the next positive half-cycle of the input 
signal, the two capacitors again charge in 
series. For the first step, no charge was on 
either capacitor, and together they charged to 
the total change in voltage, which was the value 
of the input voltage. For the second step, how- 
ever, there is some charge on capacitor 8 and 
the total change in voltage across them is equal 
to the input voltage less the previous charge on 
capacitor 8. Again, 4. of this change of voltage 
is added to the previous charge on capacitor 8 
and 154, is applied to capacitor 7. For example, 
if the positive input voltage is 160 volts, the 
first cycle will charge capacitor 8 to 4, of that 
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Figure 47. Counter circuit and blocking oscillator, partial schematic. 
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voltage, or 10 volts. During the second cycle the 
positive voltage applied across the capacitors 
will be 160 minus 10 volts, or 150 volts. Capac- 
itor 8 will charge an additional 15%.%, or 9.3 
volts. When the positive input voltage is re- 
moved, capacitor 7 discharges to ground as in 
the first cycle, while capacitor 8 retains its 
charge. 

d. This charging process will continue for as 
many cycles of the input voltage (or as many 
steps) as are required to increase the positive 
voltage on the grid of the blocking oscillator 
(4A), until it is sufficient to make that tube 
conduct and to allow capacitor 8 to discharge 
through the tube. This discharge point is deter- 
mined by the setting of the DIVISION control, 
and can be anywhere from 3 to 7 steps of the 
step voltage on capacitor 8. Normally, the 
eontrol is set so that four steps occur before 
the oscillator conducts. After capacitor 8 has 
discharged, the step charging process will begin 


again. Figure 46 illustrates that the outline of 
the steps resembles the regular charging curve 
for a capacitor. 


47. Transmitter Trigger Channel 


This channel has the following stages: 

a. The blocking oscillator, tube 4A, is a con- 
ventional blocking oscillator that produces a 
sharp negative and positive pulse at a recur- 
rence frequency which is variable, but normally 
is 156 cycles per second. 

b. The pulse from the blocking oscillator is 
fed to tube 14, a cathode follower. This tube 
clips most of the negative pulse and passes the 
positive pulse to the transmitter. 


48. Blocking Oscillator 


Tube 4A is similar to the blocking oscillator 
previously explained in the transmitter section. 
Cathode bias is used to keep the tube in a 
normal non-oscillating condition. It is tapped 
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Figure 48. Trigger channel, partial schematic. 
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off variable resistor 93, one of a series of re- 
sistors, 58—1, 93, 60, and 70, connected between 
B+ and ground. This variable resistor is ad- 
justed by the DIVISION control. The positive 
side of capacitor 8, connected to the grid of the 
oscillator, places a positive voltage on the grid 
as it charges. The effective bias on the tube 
is then the difference between the positive cath- 
ode voltage and the positive grid voltage from 
capacitor 8. As the charge on capacitor 8 
increases, it will reach a point where it will be 
sufficient to overcome the cathode bias and allow 
the oscillator to conduct. Normally the DIVI- 
SION control should be set so that the oscillator 
is triggered as capacitor 8 starts to charge for 
a fifth step. As the oscillator conducts, grid 
current flows and discharges capacitor 8, and 
what was to be the fifth step becomes instead 
the first step of the next step charging cycle. 
The output from the plate is a sharp negative 
pulse followed immediately by a positive pulse, 
after which the oscillator is cut off until] the 
next time capacitor 8 starts to charge for a fifth 
step. The oscillator oscillates then once every 
fourth cycle of the 625 cycle input, or at a fre- 
quency of 156 cycles corresponding to a time of 
6,400 microseconds. 


49. Cathode Follower, Tube 14 


The output of the blocking oscillator is taken 
from the plate and fed through capacitor 9 to 
the cathode follower, tube 14 (6V6-GT). There 
is a high cathode bias on this tube which elimi- 
nates most of the negative pulse from the 
blocking oscillator. The positive pulse appears 
across the cathode resistor 72—1 and goes to 
the transmitter through coupling capacitor 10-6 
and pin E of the large plug, 105. The output 
also goes to pin 2 on the STANDBY-OPERATE 
switch. While the switch is in OPERATE posi- 
tion this pin is an open circuit and has no effect 
on the output voltage, but in the STANDBY 
position, the switch gives a direct connection 
to ground, thus grounding the output to the 
transmitter. The output is also applied to pin 4 
of the TEST switch, and then to the vertical 
deflection plates of the test scope in position 
4 (par. 69). 


50. Blanking Channel 


The step voltage for capacitor 8 is also applied 
to tube 4B. 
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a. Tube 4B is a cathode follower. Only part 
of the output from this tube is applied to the 
next stage. This stage supplies the voltage on 
the vertical deflection plate.of the test scope in 
TEST position 1. 

b. Tube 5A is an amplifier that amplifies and 
inverts the step voltage from tube 4B. 

c. The step clipper, tube 5B, is operated so 
that only the first of the inverted steps makes 
the tube conduct, producing a negative 1,600 
microsecond pulse at the plate. 

d. The pulse phase splitter, 6A, is an ampli- 
fier with both a plate and cathode load. The 
negative pulse from 5B produces a positive 
pulse of 1,600 microseconds duration across the 
plate load and a negative pulse of the same 
duration in the cathode. 


51. Cathode Follower, Tube 4B 


a. The step voltage developed across capac- 
itor 8 that is applied to the grid of the blocking 
oscillator is also applied to the grid of tube 4B. 
This tube is a cathode follower and the voltage 
on capacitor 8 is directly applied to the grid 
(note the absence of any grid resistor or 
coupling capacitor) since this cathode follower 
does not draw grid current. The direct connec- 
tion to the grid isolates capacitor 8 from any 
effect of an additional discharge path that would 
be provided by a grid resistor. The output, as 
is usual with a cathode follower, will be a wave 
of the same shape and phase as the input. The 
output of a cathode follower is never larger 
than the input, and in this case it is reduced 
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Figure 50. Cathode follower, 4B, partial schematic. 








even further by using only part of the voltage 
developed across the total cathode resistance, 
resistors 62 and 69-3, or that part developed 
across resistor 62 as the output. 

b. The output voltage of tube 4B is connected 
through coupling capacitor 10-5 to pin 1 of 
section A of the TEST switch. This is the volt- 
age applied to the vertical deflection plate of 
the test scope for TEST position 1 (par. 69). 
The horizontal sweep voltage is the 625 cycles 
input voltage, each cycle having a duration of 
1,600 microseconds, while the duration of each 
step is also 1,600 microseconds. As each step 
represents a higher voltage than the preceding 
one, the steps will appear as a series of 
successively higher lines on the screen. Since 
capacitor 8 does not charge instantaneously, the 
lines will appear to be connected by light, nearly 
vertical lines. The position of these nearly 
vertical lines will vary with the setting of the 
PHASE control, since this control varies the 
phase between the voltage synchronizing the 
control unit and the 625 cycle sine wave voltage 
from which the sweep voltage is derived. 
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52. Step inverter 


The voltage from the cathode follower tube 
AB is also coupled to the grid of tube 5A through 
capacitor 10—5 and the small step voltage applied 
to the grid. This tube is an amplifier operating 
without fixed bias and the comparatively small 
input is amplified and inverted. The inverted 
step voltage is coupled to the grid of 5B through 
capacitor 14-1. The amplitude of this positive 
inverted step voltage is much higher than the 
input to the preceding tube with the result that 
a high grid-leak bias is built up. The first step 
is now the most positive (figs. 51 and 131G) 
and is high enough to make the tube conduct 
heavily for the duration of the step (1,600 
microseconds) and to allow grid current to flow. 
The grid bias developed is sufficient to cut the 
tube off for the following three steps. The first 
step makes the tube conduct, the plate voltage 
drops, and a negative rectangular pulse of 1,600 
microseconds duration is produced. At the end 
of this pulse, the tube stops conducting for the 
next three steps, or 4,800 microseconds, and the 
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Figure 51. Step clipper, 5B, partial schematic. 
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Figure 52. Pulse phase splitter, 6A, partial schematic. 


plate voltage rises to the B+ potential. This 
blanking pulse occurs on the same step, which, 
as it begins, fires the blocking oscillator, dis- 
charging capacitor 8, and producing the trans- 
mitter trigger pulse. The output from this step 
clipper is fed to the test circuit section where it 
produces the slow sweep voltage for the test 
oscilloscope on TEST position 2. The output is 
also fed through coupling capacitor 14—2 to tube 
6A, the pulse phase splitter. 


53. Pulse Phase Splitter 


The pulse phase splitter (tube 6A) like the 
phase shifter (tube 1A) has a load in both 
plate and cathode circuits. The output is taken 
off both the plate and the cathode. A negative 
rectangular pulse is taken from the cathode and 
a positive rectangular pulse is taken from the 
plate. The cathode resistor is not bypassed and 
follows the swings in input voltage in the same 
way as the cathode in a cathode follower. The 
negative input pulse decreases the plate current 
in the tube and the plate voltage rises, produc- 
ing a positive pulse at the plate. Cathode bias is 
developed by current flowing through the 
cathode resistor. A positive potential is placed 
on the grid by connecting resistor 78—2 between 
the grid and plate. This holds the grid potential 


up and the tube normally conducts heavily, so 
that a negative pulse, cutting the tube off, will 
produce a large change in voltage. The two 
output pulses have the same width as the orig- 
inal input pulse, but the tube is sufficiently 
overdriven to square the pulse still further. 


54. Radar Switching Channel 


Tubes 8A, 7, 8B, 9A, and 9B compose the 
radar switching channel. Whenever both the 
radar and IFF information appear simultane- 
ously on the radar oscilloscope the radar received 
signals must pass through this channel. This, 
together with the IFF switching channel, forms 
the electronic switch that alternately places the 
radar and IFF replies on the oscilloscope. The 
switching is timed by the output of the pulse 
phase splitter, tube 6A. 

a. Tube 8A is connected as a diode, to act as 
a clamper, or d-c restorer. 

b. Tube 7, the radar blanking amplifier, 
amplifies the radar signal for three out of four 
traces, but is cut off by the negative pulse from 
the pulse phase splitter for the remaining one 
trace. 

c. The radar signal from tube 7 is passed 
through an amplifier that inverts it and restores 
the original positive input polarity. 
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d. Tube 9A, like 8A, is connected as a clamp- 
ing diode. 

e. The output from the channel is fed through 
the cathode follower 9B. 


55. Input to Radar Switching Channel 


The output of the radar receiver goes through 
a coupling capacitor in the radar Receiver BC- 
404, out the output jack to the pulse jack on 
Oscilloscope BC-403, directly from that jack to 
pin 8 of the large plug on the rear of the 
oscilloscope, then to pin O on the large plug 
on the rear of the interconnector. The circuit 
from that point is shown in figure 53. This 
figure represents the circuit in the OPERATE 
position. In the STANDBY position, the radar 
pulse goes to pin 8 of theSTANDBY-OPERATE 
switch and leaves at pin 9, going through re- 
sistor 83—2 to pin N of plug 105, thence to pin 9 
of the plug in Oscilloscope BC-403 and to the 
video amplifier in the scope (fig. 54). When the 
RC—150 is not operating, it is necessary to 
leave the switch in STANDBY position if the 
radar signals are to be seen on the screen. The 
switch should never be left between positions. 
It should not be forgotten that even when the 
IFF is turned off, the received radar signals 
physically enter the interconnector. 








56. Clamping Diodes 


The output of both the IFF and radar receiv- 
ers consists of a strong positive pulse followed 
by relatively weak echoes or answers. These 
occur on a baseline which is near zero potential 
with respect to ground. If these pulses are 
applied to an amplifier tube through a capacitor, 
(for the radar channel, the coupling capacitor 
in Receiver BC-404), the d-c level will be 
destroyed, because the capacitor cannot pass 
direct current. A new d-c average potential 
would then be established forming a new base- 
line. 

a. Strong positive pulses will cause the grid 
to draw current and charge the coupling 
capacitor negatively. This charge cannot leak 
off rapidly and will establish a new baseline, 
resulting in an effective negative bias on the 
tube, forcing the original baseline below the 
bias. The strong main pulses will rise above 
the bias, but weak echoes may not be able to 
rise above the bias and will not be passed by 
the tube. 

b. If the capacitor in the grid circuit acquires 
a negative charge because of the flow of grid 
current, a clamping diode in the grid circuit 
will conduct and the charge will flow to 
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Figure 54. Input to radar channel, STANDBY position. 
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ground. The resut is that all positive signals 5s a ae eee a 
will be applied to the grid of the amplifier - Radar Blanking Amplifier 
and the averaging effect of capacitors will be a. The positive signals from the radar re- 
eliminated. ceiver are applied to the grid of the blanking 


amplifier, tube 7, through an attenuator, resist- 
57. Ciamper, Tube 8A ors 79 and 76-7. Resistor 79 also acts to limit 
The radar signal is applied to the grid of any grid current drawn by this tube. There is no 
the blanking amplifier (tube 7) in parallel final loss in signal strength since there is suffi- 
with which is a clamping diode, (fig. 53). This cient amplification in the remainder of the 
tube, a triode, is effectively a diode, since the channel to make up for this loss. It is desirable 
plate and grid are tied together. It is an open i that the output signals of the radar channel 
circuit so far as positive signals are concerned have the same strength as the output of the 
and will have no effect on them, since a positive radar receiver; otherwise the radar signal on 
signal will make the cathode of the diode more _ the scope would change height as the STAND- 
positive than the grounded plate and the tube BY-OPERATE switch is changed from 
cannot conduct. A negative signal in the STANDBY to OPERATE position. This tube 
cathode, however, makes the cathode more is connected as an ordinary pentode amplifier, 
negative than the plate and the tube will con- except that the suppressor grid is connected to 
duct most of the negative voltage to ground. the cathode of the phase splitter 6A. It is 
The result is that only positive signals will be biased so that normally it will act as an ordi- 
applied to the blanking amplifier, while nega- nary amplifier and will pass signals applied to 
tive signals and the negative voltage on the its control grid. However, during the 1,600 
coupling capacitor will be grounded. microsecond period in which the negative 
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pedestal was produced in the blanking channel, 
and during which the IFF transmitter sends 
out an interrogation pulse, the negative 
pedestal from the cathode of the pulse phase 
splitter is applied to the suppressor grid of the 
radar blanking amplifier and cuts off both the 
tube and the radar receiver channel. The 
negative pulse is taken off the cathode resistor, 
61-1 of tube 6A, and coupled through capacitor 
4-1 to the suppressor grid, pin 3, of tube 7, 
making that tube inoperative for the duration 
of the pulse. 

b. The output of this tube, described so far, 
would be the radar main pulse and echoes for 
three-fourths of the time, and a long positive 
pulse for the remaining cycle. This pulse, how- 
ever, would not be at the same level as the 
baseline while the amplifier was operating, 
since the negative pulse on the suppressor grid 
would cut the tube off and allow the plate 
voltage to rise. The result would be a positive 
pulse during the one trace when the radar signal 
was cut off. This would give an unstable base- 
line on the radar scope, since it would shift 
once every four traces. 

c. This positive pulse is eliminated by con- 
necting the suppressor grid of tube 7 to the 
plate of tube 7 at the junction of resistors 74 
and 75, and so impressing a portion of the pulse 
from the cathode of tube 6A on the plate of 
tube 7 as well as on the suppressor grid. The 
negative pulse from the cathode of 6A and the 
positive pulse from the plate of 7 are approxi- 
mately 180° out of phase, since the negative 
pulse on the suppressor becomes a positive 
output pulse on the plate. The voltage fed to the 
suppressor in this manner is of the proper 
magnitude to cancel the positive pulse output 
from the plate. The output from the plate is 
applied to the grid of 8B and attenuated across 
a voltage divider consisting of resistors 74 and 
87-3, while capacitor 17 maintains the action 
of the voltage divider at high frequency. The 
output is taken off the top of resistor 87-3. 
Resistors 75 and 87-38 form a divider for the 
negative pulse applied to the plate, and this 
pulse is applied to the plate circuit at the top of 
resistor 87-3. 


59. Phase Inverter and Cathode Follower 


The blanking amplifier has inverted the radar 
pulses received from the radar receiver. In 


order to give them correct polarity to produce 
upward deflections on the radar scope, they 
must be inverted to become positive pulses once 
again. Tube 8B is an ordinary amplifier op- 
erated without fixed bias and normally conduct- 
ing heavily, so that any negative pulse will 
decrease the plate current and produce a 
positive output pulse. The positive output of 
8B is fed to a cathode follower, tube 9B, which 
has a clamping diode, tube 9A, in parallel with 
its input circuit. This operates in the same 
manner as the clamper 8A (fig. 53). The 
positive radar signals are passed through the 
cathode follower and the positive output is 
taken off the cathode resistor 67. Resistor 65—1 
in the grid circuit of this tube will limit any 
grid current which might flow if the degenera- 
tive action provided by the cathode resistor is 
inadequate to develop sufficient voltage to 
prevent the grid from drawing current. The 
output taken from the cathode through coupling 
capacitor 2-2 goes to pin N of the large plug, 
and then to the video amplifier in the radar 
oscilloscope. In the STANDBY position the 
output lead is grounded through pin 6 on the 
STANDBY-OPERATE switch, thus prevent- 
ing any interaction by the tube at that time. 


60. IFF Switching Channel 


Tubes 10B, 11, and 10A form the IFF switch- 
ing channel. The output from the IFF receiver 
is fed to this channel and, in OPERATE po- 
sition, is fed from this channel directly to the 
deflecting plate of the radar oscilloscope. 

a. Tube 10B is a triode connected as a diode 
to act as a clamping tube. 

b. Tube 11 is the IFF blanking amplifier 
which is operative for one cycle of 1,600 micro- 
seconds, and then cut off for 4,800 microseconds. 

c. The output during the 1,600 microseconds 
that tube 11 conducts is passed through a 
cathode follower, tube 10A. 


61. IFF Input 


The output of the IFF receiver is taken off 
the cathode resistor of the cathode follower in 
the receiver, goes to pin I of plug 105 on the 
interconnector, bypassed by spark-plate 12-10. 
The input is coupled through capacitor 10-7 to 
the control grid of tube 11, the IFF blanking 
amplifier. A clamping diode, tube 10B, whose 
action is similar to the clamper tube, 8A, is in 
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Figure 56. IFF switching channel, partial schematic. 


parallel with the grid input. The input from 


the receiver is also fed directly to pin 7 of 
section A of TEST switch (112) and is applied 
to the vertical deflection plates of the test scope 
in position 7. 


62. IFF Blanking Amplifier 


a. Tube 11 is a pentagrid, so connected that 
input signals are applied to it on grids 1 
(pin 5) and 3 (pin 8). The IFF received 
Signals are applied to grid 1, the control grid, 
while the positive pulse from the plate of tube 
6A is applied to grid 3, the suppressor. It is 
normally biased by resistor 66 so that no signals 
are passed through. For one trace out of each 
four, the positive pulse from the plate of the 
phase splitter 6A is applied to grid 3 making 
tube 11 conduct and amplifying the IFF receiver 
output. Thus, this tube operates one trace out 
of four and is inoperative for the remaining 
three traces. This tube, working with the radar 
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blanking amplifier tube 7, will be amplifying 
IFF signals for the one trace that the radar 
amplifier is cut off, but will be cut off for the 
remaining three traces while the radar ampli- 
fier is operating. The positive pulse from the 
plate of 6A is coupled through capacitor 144 
to grid 3 of tube 11. Resistor 78—4 connects the 
grid to ground in the same way as the ordinary 
control grid resistor. 

6b. The output from this tube is the negative 
main pulse and the replies from the IFF receiver 
(the positive pulses are inverted through the 
tube) placed on a negative pedestal. The nega- 
tive pedestal is due to the drop in plate voltage 
as the current flow through the tube increases 
when the positive pulse is applied to grid 3. A 
still higher negative potential is added by 
coupling the negative pulse from the cathode of 
6A to the plate output of 11 through resistor 
82-3. Without this added negative potential, 
the radar and IFF echoes would fall close to- 
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Figure 57. IFF blanking amplifier, partial schematic. 


gether. To separate them further, the negative 
potential is inserted. By adding a constant 
negative voltage to the IFF output, the IFF 
baseline is depressed below the radar baseline. 


63. Cathode Follower and Output 


The output from the blanking amplifier is 
coupled through capacitor 10-8 to the cathode 
follower, tube 10A. Like tube 6A, the grid is 
connected to the plate through resistor 90-1, 
and a positive potential is placed on the grid. 
The output is taken across the cathode resistor 
61-2 in parallel with 61-3. It is coupled through 
capacitor 10-9 and goes through spark-plate 
12-15 to pin J of plug 105. The output also 
goes to pin 11 of the STANDBY-OPERATE 
switch (113) which is an open circuit when the 
switch is in OPERATE position. When the 
switch is in STANDBY position, however, the 
output is grounded directly through this switch 
(fig. 151). The IFF transmitter would not be 
operating with the switch in STANDBY posi- 
tion, but grounding the output provides a direct 
ground for the upper plate of the radar oscillo- 
scope and prevents it from accumulating any 
charge. It also prevents any stray signal picked 
up by this channel in the STANDBY position 
from affecting the picture on the display scope. 
The output from pin J is put directly on the top 


vertical deflection plate of the oscilloscope. Thus 
the IFF signals do not go through the video 
channel in the oscilloscope (see schematic dia- 
gram of Oscilloscope BC—403) and it is unneces- 
sary to invert the signals, as is done in the 
radar channel, to produce signals of proper 
polarity. Resistor 76-14 provides a high resis- 
tance path to ground for any charge left on the 
deflection plates. 
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Figure 58. Cathode follower, 10B, partial schematic. 


64. Test Channel 


The test channel includes tubes 12A, 12B, 134, 
the three sections of the TEST switch, and 
tubes 6B and 13B. 

a. The multivibrator, tubes 12A and 12B, 
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produces two 40 microsecond pulses, one posi- 
tive and one negative, used for sweep voltages 
and brilliancy modulation voltages for the test 
scope. ; 

b. The negative pulse from the multivibrator 
is applied to the grid of tube 138A, cutting it off. 
While it is cut off, the fast sweep voltage is pro- 
duced in the plate circuit, and a series of damped 
oscillations at a frequency of 200 kilocycles is 
produced in the ringing circuit in the cathode. 

c. The outputs to the vertical deflection 
plates, and the control grid of the cathode-ray 
tube in the test scope, are fed through cathode 
followers, tubes 6B and 13B. 


65. Multivibrator 


The two triodes of tube 12 are connected as a 
multivibrator. An ordinary multivibrator is a 
two stage amplifier in which the plate of the 
second tube is coupled to the grid of the first, 
so forming an oscillator. It produces a wave 
with many harmonics as the output, usually a 
rectangular wave. This multivibrator differs 
from the conventional type in having a common 
cathode resistor for both tubes, and in having 
the grid of 12B tied to B+. Normally it is in 
a non-oscillating condition, but when triggered 
by the negative output pulse from the blocking 
oscillator, tube 4A, it produces a pulse about 
40 microseconds long. At the end of the pulse, 
the tube again is inoperative. 

a. When the negative pulse is not applied, 
tube 12B will conduct heavily, since the grid is 
held positive by resistor 90-3 connected to its 
plate. The heavy flow of current through the 
tube develops sufficient voltage across the com- 
mon cathode resistor 68 to bias tube 12A to 
cut-off. When a negative pulse from the block- 


_ ing oscillator transformer is applied to the grid 


of 12B through resistor 57-1 and capacitor 16, 
the curent through tube 12B decreases, causing 
its plate voltage to rise. This rise is coupled to 
the grid of 12A through resistor 88 and capa- 
citor 19. This positive voltage, applied to the 
grid of 12A, will cause the tube to conduct and 
produce a drop in voltage across the plate load 
resistor 69-4. This voltage in turn is coupled 
back to the grid of 12B through capacitor 16. 
The result of the original negative pulse on the 
grid of 12B and the feedback to that grid is a 
sudden drop in grid voltage that cuts tube 12B 
off, and a sudden rise in grid voltage on 12A 


a 


that makes it conduct. For the next 40 micro- 
seconds tube 12B is cut off and tube 12A is 
conducting. 

b. The negative charge on capacitor 16 ac- 
cumulated during the conducting cycle will dis- 
charge in about 40 microseconds. As it dis- 
charges the grid voltage on 12B rises toward 
cut-off. At the end of 40 microseconds it will 
have discharged sufficiently to allow 12B to 
conduct. As it conducts, the drop in plate vol- 
tage is coupled back to the grid of 12A, lowering 
the grid voltage which increases the plate vol- 
tage, which in turn, raises the grid voltage of 
12B. The result is to cut 12A off sharply and 
return to the original conditions existing when 
no pulse is present. The output of this circuit 
is then a positive pulse on the plate of tube 12B, 
and a negative pulse on the plate of 12A. These 
pulses are both of 40 microseconds duration, 
and both start at the same time, synchronized 
with the negative pulse from the blocking oscil- 
lator. Thus they will start a few microseconds 
before the positive transmitter trigger pulse, 
but compared to their 40 microseconds duration 
this short time is not important. 


66. Slow and Fast Sweep 


_a. The negative pulse from the plate of 12A 
(pin 5 of tube 12) is used to initiate the fast 
sweep. The fast sweep is produced by tube 13A 
and its associated plate circuit components. 
This tube has no fixed bias, some small value of 
grid leak bias being produced across the grid 
resistor by the flow of grid current. Since the 
bias is small the tube conducts heavily; because 
of the drop across the large plate load resistors 
80-1 and 80-2, the normal plate voltage is low, 
as is also the voltage across capacitor 15, which 
is connected between the plate and ground. The 
negative pulse from the multivibrator cuts off 
tube 13A;; the plate voltage rises, charging capa- 
citor 15 through resistors 80-1 and 80—2. The 
capacitor will charge slowly through this path 
and the charging curve will have an almost 
linear slope. The charging continues until the 
pulse is removed from the grid and the tube can 
conduct again, providing a low resistance path 
to ground through which capacitor 15 rapidly 
discharges. The sawtooth is produced similarly 
to the production of the sweep voltage in many 
radar oscilloscopes, including the Oscilloscope 
BC-403 series. Here the output is coupled 
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through capacitor 11-2 to pins 3, 4, 5, of the 
horizontal section (B) of the TEST switch. 
The sweep begins at the same time and has the 
same duration as the output pulse of the multi- 
vibrator. 

b. A slow sweep is produced by applying the 
1,600 microsecond negative pulse from the plate 
of the step clipper, tube 5B, through an inte- 
grating circuit consisting of resistor 78—5 and 
capacitor 4—2. The time constant of this circuit 
is exceptionally large, and results in a long 
sweep which is applied to the horizontal deflec- 
tion plates of the test scope in position 2. The 
voltage giving the vertical defiection in this 


position is the transmitted pulse, and the sweep 
is of such a length that only one pulse should be 
seen if the pulse recurrence frequency is correct. 
If more than one pulse is seen, the recurrence 
frequency is too high, because either the block- 
ing oscillator in the transmitter is running 
freely, or interference from the radar set may 
be triggering the oscillator. 


67. Calibrating Signal 


A damped sine wave of 200 kilocycle fre- 
quency is produced in the ringing circuit in the 
cathode of tube 138A. Each cycle of this sine 
wave will be 0.5 microseconds long, and can be 
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used to calibrate the test scope to determine the 
width of the transmitter trigger pulse and the 
transmitted pulse. The ringing circuit is a tank 
circuit of inductance (120) and capacitance (5) 
in parallel, of such values that they will oscillate 
at a frequency of 200 kc. The tube is normally 
conducting with current flowing through the 
inductance until the negative pulse from the 
multivibrator cuts off the tube. The current 
flow in the inductance will suddenly stop. When 
the current stops, the magnetic field built up 
around the coil by the flow of current will col- 
lapse, sending energy into the capacitor and 
charging it. The capacitor after absorbing all 
the energy from the coil will discharge back into 
the coil, storing energy in it which will again 
be used to charge the capacitor. Thus oscilla- 
tions are started and continue until the negative 
pulse is removed from the grid and current 
again flows through the tube. The oscillations 
decrease in height (are damped) because of a 
small loss of energy in the resistance of the coil 
and wiring during each exchange of energy. 
The sine-wave output is coupled directly from 
the tank circuit to pin 3 of the vertical section 
(A) of the TEST switch. 


68. Brilliancy Modulation 


a. The extremely swift travel of the fast 
sweep in TEST position 3, 4, 5, with its slow 
recurrence rate, would cause it to be very dim, 
unless the brilliancy of the trace is intensified 
during the sweep. In these three test positions 
positive pulses are impressed on the control 
grid of the cathode-ray tube in the test scope 
and this increased positive grid voltage makes 
the scope picture clearly visible. This voltage is 
the positive 40 microsecond pulse from the plate 
of tube 12B. A voltage divider consisting of 
resistor 86, in parallel with capacitor 18, and 
resistor 64—2 is connected between the plate and 
ground. The voltage is applied to pins 3, 4, and 
5 of section C of the TEST switch taken be- 
tween resistors 86 and 64-2. 

b. In TEST position 2, the negative pulse 
applied to the grid of 13A is also fed to the 
grid of the test scope cathode-ray tube, to de- 
crease the intensity during a long return of the 
slow sweep. The negative pulse is taken direct- 
ly from the grid (pin 1 of tube 13) and applied 
to pin 2 of section C of the TEST switch (112). 
Brilliancy modulation voltages are used in order 
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to preserve the life of the cathode-ray tube 


screen. If the positive pulses are not applied | 


to the grid of the cathode-ray tube, and the 
steady d-c voltage is increased by turning up 


the INTENSITY control until the fast vertical . 
deflection is clearly visible, the baseline trace | 
will be too bright and the screen will eventually | 


burn out. 


69. Test Switch, 112 


The three-section test switch, 112, is used to | 





select seven different test voltages (fig. 86) and | 
apply them to the test oscilloscope. Those that 
originate in the interconnector have been de | 


scribed at the same time as the various circuits 
in the unit have been discussed. The test vol- 
tages applied to give the vertical deflection on 
the test oscilloscope are applied through section 
A of the switch, to pins 1 through 7. Pin 8 is 
the common connector through which the par- 
ticular voltage selected is taken off. Section B 
selects the sweep voltage for the different test 
positions, pin 8 again being the common con- 
nector. It is connected through spark-plate 12-3 
to pin B of the large plug, 105. Section C ap 
plies brilliancy modulation voltage to the control 
grid of the cathode-ray tube. These voltages 





have all been described in paragraph 68. Pin8 | 


is the common connector. 


70. Cathode Follower and Output 


The output (the vertical deflection voltages) 
taken from pin 8 of section A of the TEST 
switch, is coupled directly to the grid of tube 
6B. Resistor 76-10 is the grid resistor. This 


tube is a cathode follower, the output being | 


taken across cathode resistor 59-1, coupled 


through capacitor 10-3 and spark-plate 12-2 to » 


pin C of plug 105. The output from the bril- 
liancy modulation section C of the test switch 


is applied directly to tube 13B, a cathode fol- | 
lower, identical with 6B. The output, taken | 
across the cathode resistor, 59-2, is coupled | 


through spark-plate 12-4 and capacitor 4-3 to 
pin A of plug 105. 


71. Power Supply 


a. The power supply is of standard design. It 
uses a VT-197A double diode as a full-wave 
rectifier. The pulsating d-c output is filtered by 
a two section x type filter, with capacitor input 


The power supply furnishes at the filter output 
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Figure 61. Power supply, partial schematic. 


a steady d-c voltage in the neighborhood of 
300 volts. This supplies the plates of the tubes 
both in the interconnector and in the wavemeter 
(through plug 106). 

6b. The power transformer receives its a-c 
supply from the transmitter through pins F 
and Hof connector 105. It is equipped with 4 
secondaries: a high-voltage secondary, a recti- 
fier filament secondary, taps H; and H. which 
supply 6.3 volts to the VT-90 filaments, and 
tap H and ground which supply 6.3 volts to all 
other filaments in the interconnector and wave- 
meter. Switch 114 is located in the primary 
circuit and turns the interconnector on and off. 
Fuse 135 is also in the primary circuit and 
provides protection against current overloads. 
Light 108 is connected between H and ground, 
and filament voltage for the wavemeter is sent 


from H to plug 106. A 60-cycle voltage is taken 
from the high-voltage secondary and applied 
to pin 6 of section A (vertical deflecting vol- 
tage) of the TEST switch. This voltage is sent 
through a voltage divider composed of resistors 
90-2 and 85-3 and the voltage across 85-3 is 
applied to the switch. 


Section VI. WAVEMETER 


72. Purpose 


Because it is essential that the transmitter 
and receiver operate on the same frequency, a 
device for measuring the frequency of the trans- 
mitter and tuning the receiver to that frequency 
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Figure 62. Wavemeter, block diagram. 


is provided. This device is the wavemeter. 
When used with the transmitter, the wavemeter 
measures the frequency of the r-f output. When 
used with the receiver, the wavemeter radiates 
an r-f signal at the same frequency as the trans- 
mitter and the r-f sections of the receiver are 
then tuned to this frequency. 


73. General Description 


The wavemeter consists of five stages: the 
variable line resonator, diode detector, d-c am- 
plifier, tuning indicator, and auxiliary oscillator 
(fig. 62). A detailed analysis of the circuits in 
the wavemeter is contained in paragraphs 74 
to 78 which follow. 


74. Variable Line Resonator 


a. GENERAL. The variable line resonator, 
when tuned to the transmitter auxiliary-oscil- 
lator frequency, will permit maximum transfer 
of energy to the next stage. 

b. OPERATION. The variable line resonator 
is essentially a parallel] tuned circuit (fig. 63) ; 
that is, it is a coaxial line whose distributed 
capacitance (between conductors) and distrib- 
uted inductance (along the length of each con- 
ductor) are of such quantity as to enable the 
resonator to be tuned to the frequency range 
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of the transmitter. In a parallel tuned circuit, 
the resonant frequency is inversely proportional 
to the square root of the product of the induc- 
tance and capacitance in the circuit. Since these 
values are very small in the resonator, its reso- 
nant frequency will be high enough to be in the 
range of the transmitter frequency. It also 
follows that if these values of inductance and 
capacitance are reduced, the resonant frequency 
will rise. Thus, if a shorting end-plate is grad- 
ually moved from one end of the resonator to 
the other the dimensions of the line and, there- 
fore, its capacitance and inductance will be 
reduced. This will result in a change in the 
resonant frequency of the resonator. The physi- 
cal, and consequently, the electrical dimensions 
of the variable line resonator are controlled by 
a knob marked TUNING which is on the front 
of the wavemeter. This knob is geared to 4 
calibrated dial so that the resonant frequency | 
may be determined by using chart No. 3 mount- | 
ed in the hinged panel on top of the wavemeter. » 
When the resonator is in resonance with the . 
transmitted frequency, which is coupled to it 

from the transmitter by means of a coupling 

link, it will absorb maximum power from the 

transmitted source and high radio-frequency 

currents will be set up in the resonator. These 
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Figure 68. Variable line resonator, partial schematic, and equivalent circuit. 


currents will induce voltages of the same fre- 
quency into the small diode coupling pick-up 
loop which is located inside the cavity. These 
r-f voltages are, in turn, carried by a short lead 
to the vlate of the diode detector. 


75. Detector (fig. 64) 


Since the cavity resonator (tuned circuit) is 
in parallel with the diode, it will place a high 
voltage across the diode at resonance, due to 
its high impedance to the resonant frequency. 
This r-f voltage is rectified by the diode, a 9006 
tube. The rectified current produces a voltage 
drop across the diode load resistor 57, a 1- 
megohm resistance. Due to the sharp resonance 
of the cavity resonator, any variation in the 
tuning will cause a decrease in voltage across 
this resistor. Capacitors 2-1 and 3-1 are high- 
frequency bypass capacitors to bypass the r-f 
to ground so that it will not cause any voltage 


drop across resistor 57. Capacitors 3—2, 5, and 
2—2, in conjunction with resistance 58, form a 
filter network, which smoothes the detected r-f 
envelope and applies a fairly constant dc to the 
grid of the 6SF5, the d-c amplifier. 


76. D-C Amplifier 


The 6SF5 is a triode used as a d-c amplifier 
(fig. 65). This circuit is similar to a conven- 
tional audio amplifier except that there is no 
coupling capacitor in series with the output. 
The filtered, rectified, positive voltage from the 
diode is fed directly to the grid of the 6SF5. 
The greater the positive voltage on the grid, the 
greater will be the current flow through the 
tube. Consequently the plate voltage will be 
decreased. As the plate of the d-c amplifier is 
tied directly to the grid of the next stage, the 
potential on this grid will vary with the plate 
voltage of the d-c amplifier. 
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Figure 64. Diode detector and filter, partial schematic. 
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Figure 65. D-C amplifier, partial schematic. 


77. Tuning Indicator 


a. GENERAL. It has been pointed out that 
the plate voltage of the d-c amplifier is tied 
directly to the grid of the tuning indicator tube 
(6U5/6G5). This tube, however, is kept from 
drawing excessive current because the cathode 
is kept at a high positive potential. When the 
cavity resonator is at resonance a high current 
flows through the d-c amplifier. This causes a 
large drop across resistor 60 (the d-c amplifier 
load resistor), thus making the voltage on the 
plate less positive. This, in turn, makes the 
voltage on the grid of the tuning indicator less 
positive and tends to cut down the flow of 
current through the tuning indicator tube (fig. 
66): 

b. OPERATION. The tuning indicator tube is 
essentially a triode. However, at the top of the 
tube, the plate and grid are cut away and a 
round fluorescent target is placed around the 
cathode. When the cathode is emitting and the 
target is at a positive potential, it will draw 
electrons from the cathode and the target will 
glow with a green light. Between the cathode 
and the target is a small electrode which is 
connected to the plate and held at plate poten- 
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tial. The target is at B+ potential and the 
plate and its small electrode are connected to 
B+ through a l-megohm resistor 61 in the 
tuning indicator socket. When a negative volt- 
age-applied to the grid of the indicator keeps 
plate current from flowing, no drop across 
resistor 61 occurs. The target, plate, and small 
electrode are at the same potential, and the 
small electrode offers no interference to the 
flow of electrons to the target. The target 
remains completely green. When a _ positive 
voltage (with respect to the cathode) is applied 
to the grid of the tuning indicator, a large 
current flow through the tube results. This 
brings about a large voltage drop across resistor 
61 and makes the plate and the small electrode 
much more negative than the target. Thus, it 
tends to repel electrons flowing from the 
cathode to the target and this repelling action 
causes the area directly behind the small elec- 
trode to get no electrons and not fluoresce. A 
shadow on the tuning eye screen is the result. 
Thus, the more negative the voltage applied to 
the grid of the indicator, the smaller the shadow 
becomes. 

c. EYE ADJ KNos. By means of the EYE 
ADJ knob, potentiometer 63, it is possible to 
vary the potential on the cathode and thus 
control the current flow through the tube. To 
use it, first adjust the potentiometer until a 
shadow angle of about 30° is obtained. Then 
tune the resonator in either direction until 
shadow narrows. If shadow overlaps, readjust 
potentiometer for a 30° shadow and re-tune 
for minimum shadow. Continue this process 
until light on screen does not overlap at mini- 
mum shadow point. When this point has been 
reached, it is possible to find maximum tuning 


DEFLECTING 





TL37979 


TOP VIEW 
Figure 66. Tuning indicator, partial schematic. 
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Figure 67. Auxiliary oscillator, partial schematic. 


very accurately, since the eye is most sensitive 
when it is fluctuating between a closed condition 
and a 30°-shadow angle. 


78. Auxiliary Oscillator 


a. GENERAL. When it is desired to tune the 
receiver to the transmitter frequency, the use 
of the other stage in the wavemeter, the auxi)- 
iary oscillator, is needed (fig. 67). This is 
switched into the circuit by throwing switch 
127 to REC position, which puts the proper 
voltage on the plate of the VT-—202 (9002) and 
causes it to oscillate. 

b. OPERATION. This stage is a triode tube in 
a Hartley oscillator circuit, whose frequency of 
oscillation is variable throughout the frequency 
range of the transmitter by the adjustment of 
a small r-f tuning capacitor 1 in its tank circuit 
(OSC ADJ control). This particular Hartley 
circuit is an r-f grounded-plate oscillator. That 
is, the plate is effectively grounded so far as r-f 
is concerned, due to the very small reactance of 
the capacitor 4—2 at the oscillator frequencies. 
This places the plate at one end of the tank 
circuit, the cathode at one tap on the coil, and 
the grid at the other end of the tank; the circuit 
thus assumes a conventional Hartley form. 
Resistor 55 and capacitor 9 furnish grid bias. 
Inductance 92 and capacitor 4-1 keep the r-f 
oscillations out of the power supply. The tuning 
capacitor is adjusted until the frequency of the 
auxiliary oscillator is equal to the resonant 
frequency of the variable line resonator and 
the tuning indicator eye has closed. In this 


manner the auxiliary oscillator can be tuned to 
exactly the same frequency as the transmitter. 
The auxiliary oscillator is coupled to the vari- 
able line resonator by the wavemeter coupling 
link. Once the auxiliary oscillator is tuned to 
the desired frequency, the resonator should be 
detuned about several turns so that it will not 
absorb too much energy from the output of the 
oscillator and interfere with its operation with 
the receiver. An antenna in a shielded sheath 
is also coupled to the input of the variable line 
resonator. This antenna will radiate when it is 
withdrawn from its shielding thus furnishing 
the radiations at the frequency desired to tune 
the receiver. 


79. Power Supply 

Both the plate voltage and 6.3 volts a-c for 
the filaments and pilot light are furnished by 
the interconnector power supply through cable 
109. It is controlled by ON-OFF switch 128 
which is a double throw toggle switch. 


Section Vil. SIGNAL GENERATOR 


80. Purpose 


Signal Generator IJ-198—A is designed to op- 
erate throughout the i-f band of receiver BC— 
1161-A. It is furnished to provide an i-f signal, 
modulated or unmodulated, for checking the i-f 
and video sections of the receiver. The fre- 
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Figure 68. Signal generator I-198-A and cover. 


quency of oscillation is determined by use of a 
calibrated dial and a calibration chart supplied 
on the inside of the front cover of the signal 
generator (fig. 68). 


81. General Description 


This paragraph contains a general descrip- 
tion of the stages of the signal generator. 
Paragraphs 82 to 85 contain a detailed descrip- 
tion of the signal generator circuits. 

a. MODULATOR. A VT-37 triode is connected 
as a tuned plate oscillator to oscillate at 400 cps 
and provide a modulation voltage for use in 
checking audio and video systems. 

b. R-F OSCILLATOR. A modified Hartley 
oscillator using a Tube VT-48 supplies r-f 
oscillations. This tube also acts as a mixer tube, 


MODULATOR 
TUBE VT-37 


mixing the r-f oscillations with the audio output 
of Tube VT-37. 

c. ATTENUATOR. The output of the signal 
generator is taken across one of a series of 
resistors in the plate circuit of the oscillator. 
By varying the value of these resistors, the 
magnitude of the output voltage may be varied. 

d. PowER SUPPLY. A double diode Tube 
VT-84 in a full-wave rectifier circuit supplies 
d-c voltage to the plates of the other stages and 
a-c voltage to their filaments. 

e. FUSED PLUG. No provision for current 
overloads is made within the unit. Conse 
quently, it is necessary to have fuses in series | 
with both input leads from the 110-120 volt a 
source. These are placed in the male plug which 
connects to the a-c source. 
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Figure 69. Signal generator, block diagram. 


68 





"013DULaYds 2397dm09 ‘40RDL9UaB DUBLG “OL 91NbB17 











1gOB8e TL 
° - rr.) 
mG ° S 
"104LNO9D 3° 5 ° 
INdino ° 5° ° 
(i 
a on a 
S 5 Ts am 
(o) (@) 
5 > |5 >§ 
coizv Cc rr 
S 9v0zev)] ¥c08 
a a swro_[- 
A , 0 — on commas 
800% . 
YAITdILIAN wee ane | = 
x 
2208 , 
vcore ci0¢ ears ----}- 
GOn-MD gy 31/6 | 
mI a _ = ' 
ioe for = = > 
] 
4W10'0 = ! 
| $l0Z-0 LNdNt O-¥ 
9¢08 = 
) 
) 
i 
00s 
Loo¢ ! 
me ee i a. cae 
eee ae  4swro | 
4N8 Ovse 8108 
_L -L3n8, mi 
iWke 
Z101 


ya HOLIMS 330-NO 


69 


82. Modulator Stage 


If an audio-modulated output is desired from 
the signal generator, the modulator tube VT-37 
is thrown into the circuit by snapping switch 
4033, which removes the grounding connection 
to the grid of this tube (fig 78). This stage is 
essentially a tuned-plate tickler type of oscil- 
lator in which the resonant frequency of the 
plate tank circuit is induced into the grid circuit 
and sustains oscillations. Cathode bias is sup- 
plied by resistor 3013. Resistor 3052 is a 
loading resistor. The values in the tuned circuit 
in the plate are such as to make the oscillator 
resonate at 400 cycles. 


83. R-f Oscillator 


This stage is a Hartley oscillator, designed 
to oscillate between 7 and 15 megacycles. The 
control grid of the tube is connected to the top 
of a tank circuit (coil A~2103 and capacitors 
8024 and A-2046), the cathode is tapped off 
part of the tank coil, and the plate is essentially 
grounded through capacitor 8036 and the low 
resistance of the attenuator network (fig. 70). 
When the modulator tube is operating, grid 2 
is varying with the varying plate potential of 
the modulator tube. This variation affects the 
flow of plate current at an audio rate, and thus 
modulates the oscillator. When the modulator 
is inoperative, grid 2 is connected to the plate 
supply and acts as a screen grid. Capacitor 8018 
(from B-+ to ground) acts as a screen bypass 
capacitor, keeping the screen potential from 
fluctuating due to the r-f signals passing 
through it. 
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84. Attenuator and Output 


In the plate circuit of the r-f oscillator, be 
tween the plate and ground, is a network of 
resistors which constitute an attenuation net- 
work (fig. 70). Its purpose is to allow variation 
in the voltage output of the oscillator so that a 
desired output voltage can be selected. A varia- 
tion of the switch changes the resistance in the 
plate circuit slightly, but varies the distribution 
of current through the parallel branches of the 
network. In the 2000 position, the most cur- 
rent flows through potentiometer 3020 and thus 
causes the largest voltage drop across it and 
the maximum output. Multiple switch 4008 
switches three banks of resistors in or out of 
the circuit. Resistor 3020 is a potentiometer. 
By varying it, the output voltage can be varied 
by small amounts. This is called the OUTPUT 
control, whereas the switch which snaps the 
resistors in and out is called the MULTIPLIER. 
The output is carried by a two-wire conductor 
to a plug. The outer conductor is a braided 
metal conductor which is grounded. 


85. Power Supply 


The power supply consists of a power trans 
former, full-wave rectifier, and filter. The cir- 
cuit is a conventional full-wave rectifier circuit 
with a one-section capacitor input x-type filter 
at its output to smooth the d-c voltage. Switch 
4083 (ON-OFF) is in series with the trans- 
former primary and turns the power to the 
unit on and off. Capacitors 8018 and chokes 
A-2015 form a filter to keep the input voltage 
free from r-f pick-up. 


CHAPTER 2 


TROUBLE-SHOOTING PROCEDURES 





Section |. GENERAL INFORMATION 


86. Introduction 


No matter how well equipment is designed 
and manufactured, faults are bound to occur 
in service. When such faults do occur, the 
repairman must locate and correct them as 
rapidly as possible. This section contains gen- 
eral information to aid personnel engaged in the 
important duty of trouble shooting. (Remem- 
ber, however, that preventive maintenance will 
minimize the necessity of trouble shooting.) 

a. TROUBLE-SHOOTING DaTA. Take advan- 
tage of the material supplied in this manual to 
help in locating faults rapidly. Consult the 
following trouble-shooting data when necessary : 

(1) Block diagram of system. 

(2) Complete schematic diagrams. These 
diagrams include all components and show all 
the connections (power, input, and output) to 
other units. 

(3) Simplified and partial schematics. These 
diagrams are particularly useful in trouble 
shooting, because they enable the electrical 
functioning of the circuits to be followed more 
clearly than on the regular schematics, thus 
speeding trouble location. 

(4) Voltage and resistance data at all socket 
connections. 

(5) Voltage and resistance data at terminal 
boards. 

(6) Illustrations of components. Front, top, 
and bottom views aid in locating and identify- 
ing parts. 

(7) Pin connections. Pin connections on 
sockets, plugs, and receptacles are numbered or 
lettered on the various diagrams. 

(a) Seen from the bottom, pin connections 
are numbered in a clockwise direction around 


the sockets. On octal sockets the first pin clock- 
wise from the keyway is pin No. 1. Pin num- 
bers appear on both the schematic diagrams 
and the wiring diagrams, so that any tube 
element can be readily located. 

(6) Plugs and receptacles are numbered on 
the side to which the associated connector is 
attached. To avoid confusion, some individual 
pins are identified by letters which appear 
directly on the connector. 

b. TROUBLE-SHOOTING STEPS. The first step 
in servicing a defective radar set is to section- 
alize the fault. Sectionalization means tracing 
the fault to the component responsible for the 
abnormal] operation of the set. The second step 
is to localize the fault. Localization means 
tracing the fault to the defective part respon- 
sible for the abnormal condition. 

(1) Use of the Equipment Performance Log 
(EPL) and the Starting Procedure aids in 
tracing the fault to the defective component. 
The procedures to be followed are explained in 
c and d below. 

(2) Some faults such as burned-out resistors, 
r-£ arcing, etc. can be located by sight, smell, 
and hearing. The majority of faults, however, 
must be located by checking voltage, resistance, 
and waveforms. 

c. EQUIPMENT PERFORMANCE LOG SECTION- 
ALIZATION. The Equipment Performance Log 
sheet is a record of the normal and abnormal 
operation of the station. In the event of station 
failure or abnormal operation, reference to the 
Equipment Performance Log will usually aid in 
sectionalizing the defect. When a station fail- 
ure occurs, refer to the log sheet and note the 
operation of the station for the past 24 hours. 
The failure may be the result of a previous 
abnormal] condition not serious enough in itself 
to have caused the station to go off the air at 
the time it occurred. The abnormal condition 
will have been entered in the station log. Check 
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the log entry to obtain direct information lead- 
ing to the cause of the failure. 

d. STARTING - PROCEDURE SECTIONALIZATION. 
The starting procedure is the systematic 
method used to put the station on the air. This 
procedure is used in sectionalization when the 
cause of the station failure is not known. In 
most cases, it will trace the defect to a particular 
component. The steps of the starting procedure 
are performed in sequence until an abnormal 
result is obtained. As each step is performed, 
the visible and audible results of the action are 
noted. The use of the starting procedure is 
described in detail in Section II of this chapter. 

e. LOCALIZATION. Localization is the tracing 
of the fault to a particular part. Sections II to 
VII of this chapter describe the method of 
localizing faults within the individual com- 
ponents. These sections contain trouble-shoot- 
ing charts which list abnormal symptoms and 
their causes. The charts also give the procedure 
for finding out which of the probable locations 
of the fault is the exact one. The sections also 
tell what waveforms should be obtained at the 
test points. In addition, there is a drawing 
which shows the resistance and the voltage at 
every socket-pin connection and terminal board. 
The method of using the voltage and resistance 
data in checking a circuit is described in detail 
in paragraph 87d and 88c of this section. 


87. Voltage Measurements 


a. GENERAL. Voltage measurements are an 
almost indispensable aid to the repairman, 
because most troubles either result from ab- 
normal] voltages or produce abnormal voltages. 
Voltage measurements are made easily, because 
they are always made between two points in a 
circuit and the circuit need not be interrupted. 

(1) Complete information on normal operat- 
ing voltages is given in the trouble-shooting 
section. Unless otherwise specified, these vol- 
tages are measured between the indicated points 
and ground. 

(2) Always begin by setting the voltmeter 
on the highest range, so that the voltmeter will 
not be overloaded. Then, if it is necessary to 
obtain increased accuracy, set the voltmeter to 
a lower range. 

(3) In checking cathode voltage, remember 
. that a reading can be obtained when the cathode 
resistor is actually open. The resistance of the 
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meter may act as a cathode resistor. Thus, the 
cathode voltage may be approximately normal 
only so long as the voltmeter is connected 
between cathode and ground. Before the 
cathode voltage is measured, a resistance check 
should be made with the circuit cold to deter- 
mine if the cathode resistor is normal. 

b. PRECAUTIONS AGAINST HIGH VOLTAGE. 
Certain precautions must be followed when 
measuring voltages above a few hundred volts. 
High voltages are dangerous, and can be fatal. 
When it is necessary to measure high voltages, 
observe the following rules: 

(1) Connect the ground lead to the volt- 
meter. 

(2) Place one hand in your pocket. 

(3) If the voltage is less than 300 volts, con- 
nect the test lead to the hot terminal (which 
may be either positive or negative with respect 
to ground). 

(4) If the voltage is greater than 300 volts, 
shut off the power, connect the hot test lead, 
step away from the voltmeter, turn on the 
power, and note the reading on the voltmeter. 
Do not touch any part of the voltmeter, par- 
ticularly when it is necessary to measure the 
voltage between two points, both of which are 
above ground. 

c. VOLTMETER LOADING. It is essential] that 
the voltmeter resistance be at least 10 times as 
large as the resistance of the circuit across 
which the voltage is measured. If the voltmeter 
resistance is comparable to the circuit resist- 
ance, the voltmeter will indicate a lower voltage 
than the actual voltage present when the volt- 
meter is removed from the circuit. 

(1) The resistance of the voltmeter on any 
range can always be calculated by the following 
simple rule: resistance of voltmeter equals the 
ohms-per-volt multiplied by the full-scale range 
in volts. Two examples are shown below: 

(a) What is the resistance of a 1,000-ohms- 
per-volt voltmeter on the 300-volt range? 

FR = 1,000 ohms-per-volt x 300 volts = 
300,000 ohms. 

(b) What is the resistance of a 20,000 ohms- 
per-volt voltmeter on the 300-volt range? 

F = 20,000 ohms-per-volt x 300 volts = 
6 megohms. 

(2) To minimize voltmeter loading in high- 
resistance circuits, use the highest voltmeter 
range. Although only a small deflection will be 





obtained (possibly only 5 divisions on a 100- 
division scale), the accuracy of the voltage 
measurement will be increased. The decreased 
loading of the voltmeter will more than compen- 
sate for the inaccuracy which results from 
reading only a small deflection on the scale of 
the voltmeter. 

(3) When a voltmeter is loading a circuit, 
the effect can always be noted by comparing the 
voltage reading on two successive ranges. If 
the voltage readings on the two ranges do not 
agree, voltmeter loading is excessive. The read- 
ing (not the deflection) on the highest range 
will be greater than on the lowest range. If 
the voltmeter is loading the circuit heavily, the 
deflection of the pointer will remain nearly the 
same when the voltmeter is shifted from one 
range to another. 

(4) The voltage and resistance drawings 
used in this manual are based on readings taken 
with an actual meter. The ohms-per-volt sensi- 
tivity of the meter which was used is printed on 
the drawing. The trouble shooter should use a 
meter having the same ohms-per-volt sensiti- 
vity. Because the meter used in testing for the 
voltage will produce the same amount of loading 
as the meter used in measuring the voltage, it 
is unnecessary to consider the effect of loading. 

d. PRACTICAL EXAMPLE OF VOLTAGE ANALY- 
SIs. Figure 71 illustrates a typical amplifier 
stage. The values of the various parts are 


labeled as well as the input voltages. The nor- 
mal voltages at the V3 tube socket pins are: 
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Voltage| 7.2 |6.3a-c) 0 | 0 | 7.2 195, 0 |185 


Note. All voltages are d-c unless otherwise specified. 
The d-c readings were taken with a 1,000 ohms-per-volt 
voltmeter. Drawings for each component, giving the 
voltage at each socket connection, can be found in the 
section on trouble shooting in the component. 


To check the stage shown in figure 71 for an 
abnormal voltage measurement, measure the 
voltages between the socket contacts and the 
chassis. | 

(1) The voltage between contact 1 and the 
chassis is normally 7.2 volts (see above chart). 
This voltage should be the same as that between 
socket contact 5 and the chassis, since they are 
directly connected [(5) below]. 
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Figure 71. Schematic diagram for voltage analysis. 


(2) The voltage between contact 2 and the 
chassis should be 6.3 a-c volts, since contact 2 
is one side of the filament. On the diagram, no 
connections are shown because the filaments of 
amplifier tubes are always connected to a low- 
voltage a-c source. If this voltage is abnormal, 
check the voltage across the winding of the 
transformer which supplies the voltage. 

(a) If the voltage of the transformer is nor- 
mal, the trouble is a broken connection between 
the transformer and the contact. 

(b) If the voltage of the transformer wind- 
ing is abnormal, measure the voltage of the 
transformer primary winding. 

(c) If the primary voltage is normal and the 
voltage on the winding that delivers the fila- 
ment voltage is abnormal, either the trans- 
former is defective or an abnormally high drain 
is being placed on the filament winding. This 
can be checked by removing one of the wires 
from the filament winding and again testing the 
voltage across this winding. If the transformer 
is defective, the voltage reading will still be 
abnormal. If the transformer is normal, the 
voltage will be a little higher than usual. If, 
however, the voltage on the transformer pri- 
mary is abnormal, the source of this voltage 
must be checked. 

(3) The voltage between contact 3 and the 
chassis should be zero, since this contact is 
directly connected to the chassis. 

(4) The voltage between contact 4 and the 
chassis should be zero, since this is a class A 
amplifier and normally no grid current flows 
through resistor R2. If capacitor C1 should 
short-circuit, however, the high positive voltage 
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on the plate of tube V2 would be delivered to 
contact 4 and a d-c positive-voltage reading 
would be obtained. It is also possible for a short 
circuit inside the tube to cause a reading on 
this contact. 

(5) The voltage on contacts 1 and 5 should 
be 7.2 volts. (An important consideration in 
measuring cathode voltage is explained in para- 
graph 87a(8).) The plate cathode voltage and 
the grid cathode voltage normally cause a cur- 
rent to flow through the cathode resistor R3. 
This current is normally 0.006 ampere, since 
the resistor is rated at 1,200 ohms and the vol- 
tage across it is 7.2 volts. 


E 72 
] = R ~ 1200 > 0.006 ampere. 


(a) If no voltage is obtained, the trouble may 
be a lack of the plate-supply voltage, a burned- 
out tube V3, a shorted resistor R3, a shorted 
capacitor C2 (this capacitor, if shorted, would 
connect the cathode to the chassis), or a broken 
connection. 

(b) If the voltage was found to be low, the 
trouble could be a tube V3 with low emission, 
a leaky capacitor C2, an open-circuited resistor 
R4 or R5, a shorted capacitor C3 or C4, low 
plate-supply voltage, an open-circuited coil L1, 
a poor connection, or a change in the resistance 
value of any of the resistors. 

(c) If the voltage was found to be too high, 
the trouble could be a gassy tube, a short-cir- 
cuited resistor, too high an applied voltage, or a 
connection in either the plate-cathode or screen 
grid-cathode circuits shorted by an external 
circuit. 

(6) The screen voltage is checked as follows: 

(a) The voltage on contact 6 should normally 
be 195 volts. The voltage drop across the re- 
sistor normally would be 55 volts, since the 
voltage on one side of the resistor is 195 volts 
and 250 volts on the other side. The normal 
current through this resistor would be 0.0006 
ampere. 

I— E55 
R= 90,000 


(b) If no voltage is obtained on contact 6, 
the trouble could be lack of applied voltage, an 
open-circuited resistor R4, a broken connection, 
or a shorted capacitor C3. 

(c) If the voltage on contact 6 is too low, the 
trouble could a gassy tube, a leaky capacitor C3, 


= (0.0006 ampere. 
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too low an applied voltage, or too low a bias 
voltage on the grid. of tube V3 (grid is biased 
by the 7.2 volts on the cathode). 

Note. A gassy tube, or lowering of the grid bias of 
tube V3, would increase the screen grid current. Ib- 
creasing this current would increase the voltage drop 
across resistor R4. If capacitor C3 was leaky or shorted, 
the screen grid of tube V3 would be connected near or 
at ground potential, lowering the voltage on contact 6. 
The current through resistor R4 would rise if capacitor 
C3 was shorted. Resistor R4 would be the only resistance 
between the applied voltage and the chassis ground. 
Resistor R4 probably would burn out because of the 
high current flow unless the resistor had a high power 
rating. Any fault that would make high current flow 
through the screen grid-cathode circuit might burn out 
either resistor R3 or R4. 


(7) The voltage between contact 7 and 
ground normally should be zero, according to 
the chart above, since this contact is connected 
directly to the chassis ground. 

(8) The plate voltage is checked as follows: 

(a) The voltage between contact 8 and the 
chassis normally should be 185 volts. This vol- 
tage is at one of the points in the plate-cathode 
circuit which comprises resistor R5, coil Ll, 
the plate resistance of tube V3, and resistor R3. 
The applied voltage in this circuit is +-250 volts. 
The voltage drop across resistor R5 and coil L1 
in series is 65 volts (250 volts—185 volts). The 
current through resistor R5 and coil Li is 
0.0064 ampere. 


I— E65 
R= 10,025 

(b) If no voltage is obtained on contact 8, 
the trouble could be a lack of applied voltage, an 
open-circuited resistor R5 or coil L1, or a broken 
connection between terminal 5 on terminal strip 
TS1 and contact 8. 

(c) If the voltage on contact 8 is too low, 
the trouble could be a gassy tube V3, too low an 
applied voltage, a shorted or leaky capacitor C2, 
or a shorted resistor R3. A gassy tube V3, 
shorted or leaky capacitor C2, or a shorted re- 
sistor R3, would cause the current through the 
plate-cathode circuit to rise, increasing voltage 
drop across resistor R5 and coil L1. This would 
lower the voltage on contact 8. Increased cur- 
rent through this circuit may also burn out 
resistor R38 or Rd, unless their power rating 
is ample. 

(d) If the voltage is too high, the trouble 
could be a burned-out tube V8, low emission in 


= (0.0064 ampere. 








tube V3, a burned-out resistor R3, a shorted 
resistor R5, too high an applied voltage, or a 
burned-out resistor R4. If the tube was burned 
out or resistor R3 was open, no current would 
flow through the plate-cathode circuit, and there 
would be no voltage drop between the applied 
voltage and the plate of the tube. 

(9) Capacitor C4, a coupling capacitor to the 
grid of tube V4, can be checked for a shorted or 
leaky condition by measuring the voltage be- 
tween contact 4 on tube V4 and the chassis 
ground. If the positive d-c voltage is higher 
than normal when measured on contact 4 of 
tube V4, the capacitor is leaky or shorted. 


88. Resistance Measurements 


a. GENERAL. (1) Normal resistance values. 
When a fault develops in a circuit, its effect will 
very often show up as a change in the resistance 
values. To assist in the localization of such 
faults, trouble-shooting data includes the nor- 
mal resistance values as measured at the tube 
sockets and at the test jacks. These values are 
measured between the indicated points and 
ground unless otherwise stated. Often it is 
desirable to measure the resistance from other 
points in the circuit, in order to determine 
whether the particular points in the circuit are 
normal. The normal resistance values at any 
point can be determined by referring to the 
resistance values shown in the schematic dia- 
gram. 

(2) Precautions. (a) Before making any 
resistance measurements, turn off the power. 
An ohmmeter is essentially a low-range volt- 
meter and battery. If the ohmmeter is connected 
to a circuit which already has voltages in it, 
the needle will be knocked off scale and the 
voltmeter movement may be burned out. 

(b) Capacitors must always be discharged 
before resistance measurements are made. This 
is very important when checking power sup- 
plies that are disconnected from their load. The 
discharge of the capacitor through the meter 
will burn out its movement and in some cases 
may endanger life. 

(3) Correct use of low and high ranges. It 
is important to know when to use the low-resist- 
ance range and when to use the high-resistance 
range of an ohmmeter. When checking the 
circuit continuity, the ohmmeter should be set 


on the lowest range. If a medium or high range 
is used, the pointer may indicate zero ohms, 
even if the resistance is as high as 500 ohms. 
When checking high resistances, or measuring 
the leakage resistance of capacitors or cables, 
the highest range should be used. If a low 
range is used, the pointer will indicate infinite 
ohms, even though the actual resistance is less 
than a megohm. 

(4) Parallel resistance connections. In a 
parallel circuit the total resistance is less than 
the smallest resistance in the circuit. This is 
important to remember when shooting trouble 
with the aid of a schematic diagram. 

(a) When a resistance is measured and the 
value is found to be less than expected, make a 
careful study of the schematic to be certain that 
there are no resistances in parallel with the one 
that has been measured. Before replacing a 
resistor because its resistance measures too low, 
disconnect one terminal from the circuit and 
measure its resistance again, to make sure that 
the low reading was not because some part of 
the circuit was in parallel with the resistor. 

(6b) In some cases, it will be impossible to 
check a resistor because it has a low-voltage 
transformer winding connected across it. If the 
resistor must be checked, disconnect one ter- 
minal from the circuit before measuring its 
resistance. 

(5) Checking grid resistance. When check- 
ing grid resistance, a false reading may be ob- 
tained if the tube is still warm and the cathode 
is emitting electrons. Allow the tube to cool, 
or reverse the ohmmeter test leads so that the 
negative ohmmeter test lead is applied to the 
grid. 

(6) Tolerance values for resistunce measure- 
ments. Tolerance means the normal difference 
that is expected between the rated value of the 
resistor and its actual value. 

(a) Most resistors that are used in radar 
circuits have a tolerance of at least 10 percent. 
For example, the grid resistor of a stage might 
have a rated value of 1 megohm. If the resistor 
were measured and found to have a value be- 
tween 0.9 megohm and 1.1 megohms, it would 
be considered normal. As a rule, the ordinary 
resistors used in circuits are not replaced unless 
their values are off more than 20 percent. Some 
precision resistors and potentiometers are used. 
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When a resistor is used whose value must be 
very close to its rated value, the tolerance is 
usually stated on the diagram. 

(6b) The tolerance values for transformer 
windings are generally between 1 and 5 percent. 
As a rule, suspect a transformer which shows 
a resistance deviating more than 5 per cent 
from its rated values. Allow the transformer 
to cool off before the resistance test is made. 


"RESISTANCE 
VOLTMETER BEING CHECKED 


+300 VOLTS 
POWER SUPPLY Rx 
oe Ru 


Ry = 22 Ry (APPROX.) 


EXAMPLE 


V=5 VOLTS. THE METER IS USED ON ITS 300 VOLT 
RANGE AND HAS A RESISTANCE OF 1,000 OHMS-PER- 
VOLT, 

R= 300 X 1,000= 300,000 OHMS. 


Ry: 222 x 300,000218 MEGOHMS. 


5 
TL 355350 


Figure 72. Measurement of high resistance. 


6. HIGH-RESISTANCE MEASUREMENTS. Many 
leakages will not show up when measured at 
low voltages. Most ohmmeters use a maximum 
test voltage of 15 volts on the highest resistance 
range. Where it is necessary to measure resist- 
ance above a few megohms, or the leakage re- 
sistance between conductors of a cable, the test 
should be made using an applied voltage of 100 
volts or more. Where it is possible to ground 
one end of the resistance being checked, one of 
the low-voltage power supplies in the equipment 
can be used to provide about 300 volts for mak- 
ing these high-resistance measurements. The 
manner in which such measurements are made 
is indicated in figure 72. This method should 
be used only when the resistance being measured 
is very high. Be careful not to handle the meter 
after the circuit has been completed. The meter 
used should have an ohms-per-volt sensitivity 
of 1,000 ohms or more. The resistance of the 
meter is equal to the ohms-per-volt sensitivity 
multiplied by the range to which the meter is 


set. The derivation of the formula Rx — ae 





is shown below. Rx is the unknown resistance, 
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Rm is the meter resistance, and V is the volt- 
meter reading. 


Rx _300-V 

Rm WV 
if Rx is very large, V will be small in comparison 
to 300. Assuming that 300-V can be replaced 


Rx 300 
V 


by 300, the formula is obtained. 
Rm 


300 Rm. 








When solved for Rx this gives Rx = 





When making the measurement, the meter 
should first be put on the 300-volt scale to pro- 
tect it in case Rx is very low. If the voltage used 
is not 300 volts, the correct value should be 
inserted in the formula in place of 300. 

c. PRACTICAL EXAMPLE OF RESISTANCE AD- 
ALYSIS. The low-voltage power supply shown 
in figure 73 will be used in this sample analysis. 
Suppose that a fuse in the primary circuit of 
the power transformer has blown out. The 
cause is obviously an overload. The overload 
may be a short circuit in the unit to which the 
power supply furnishes power, a short circuit 
in the power supply, or a short circuit in the 
primary circuit of the power transformer. 

(1) Points 1, 2, 8, 4, 5, and 6 represent con- 
nections to a plug which takes power away from 
the power supply. Disconnect the plug and re- 
place the blown fuse. (Since this is a low-vol- 
tage circuit, it is not likely that any damage 
will be done by blowing another fuse.) Turn the 
power on. If the fuse blows again, the trouble 
was not in the unit to which power is supplied. 

(2) If the fuse blew the second time, the 
resistance between point 2 and ground should 
be checked. If this resistance is within 10 per- 
cent of 12,400 ohms (the sum of the resistances 
in the bleeder chain equals 12,400 ohms), the 
trouble is in the secondary or primary of the 
transformer. For this analysis, it will be as- 
sumed that the resistance was found to be much 
less than 12,400 ohms. 

(3) If the resistance between point 2 and 
ground is found to be zero, capacitor C3 must 
be shorted. In order to test the capacitor, dis- 
connect its lead from point M. The actual resis- 
tance of the capacitor can then be measured. 

(4) A resistance between point 2 and ground 
of 550 ohms, indicates that capacitor C2 is 
shorted, since coil L1 has a resistance of 550 
ohms. Test capacitor C2 by disconnecting it 
from ground and measuring its resistance. 
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Figure 73. Schematic diagram for resistance analysis. 


(5) A resistance between point 2 and ground 
of 850 ohms indicates a short circuit in the 
rectifier tube, the filament winding, or capaci- 
tor C. To discover which is shorted, remove the 
tube from its socket and again measure the re- 
sistance between point 2 and ground. If the 
fault is still present, it is either in capacitor C 
or in the filament winding. If the fault dis- 
appears when the tube is removed, the fault is 
in the tube. 

(6) If the resistance between point 2 and 
ground is about 1,000 ohms, the trouble is in 
either the circuit to the right or to the left of 
point M. To isolate the trouble disconnect the 
circuit at M. If the resistance between point 2 
and ground is still much less than 12,400 ohms, 
the fault is in the bleeder chain. To check the 
chain, proceed as follows: 

(a) Measure the resistance between points 
2 and 3. If it is not close to 4,700 ohms, the 
resistor between these points should be replaced. 

(b) If the above check was satisfactory, the 


resistance between point 3 and ground should 
be checked. From figure 73, it is seen that the 
reading should be 7,700 ohms. If the reading is 
zero, first disconnect capacitor C4 and check it. 
If capacitor C4 is normal, check the 3,200-ohm 
resistor. If the resistance between point 3 and 
ground was greater than zero but much less 
than 7,700 ohms, disconnect capacitors C4, C5, 
and C6 from the circuit. Then check the capaci- 
tors and the 1,500-ohm and the 3,000-ohm re- 
sistors individually. 


89. Capacitor Tests 


Capacitors which are leaky or shorted can be 
found by resistance checks of the stage. A ca- 
pacitor which is suspected of being open can 
best be checked by shunting a good capacitor 
across it. In i-f circuits, keep the lead to the 
capacitor as short as the original capacitor 
leads. In video and low-frequency circuits (less 
than 1 megacycle), the test capacitor leads may 
be several inches long. 
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90. Current Measurements 


Current measurements, other than those indi- 
cated by the panel meters, are not ordinarily 
required in trouble shooting in the radar set. 
Under special circumstances where the voltage 
and resistance measurements by themselves are 
not sufficient to localize the trouble, a current 
measurement can be made by opening the cir- 
cuit, and connecting an ammeter to measure the 
current. This procedure is not recommended 
except in very difficult cases. 

a. When the meter is inserted in a circuit to 
measure current it should always be inserted 
away from the r-f end of the resistance. For 
example, when measuring PLATE current, do 
not insert the meter next to the plate of a tube, 
but insert it next to the end of the resistor which 
connects to the power. This precaution is neces- 
sary to keep the meter from upsetting the r-f 
voltages. 

Caution: A meter has least protection against 
damage when it is used to measure current. 
Always set the current range to the highest 
value. Then, if necessary, decrease the range 
to give a more accurate reading. Avoid working 
close to full-scale reading because this increases 
the danger of overload. 

b. In most cases, the current to be measured 
flows through a resistance which is either 
known or can be measured with an ohmmeter. 
The current flowing in the circuit can be deter- 
mined by dividing the voltage drop across the 
resistor by its resistance value. The drop across 
the cathode resistor is a convenient method of 
determining the cathode current. For an ex- 
ample, see paragraph 87d. 


91. Tubes 


a. TUBE FAILURES. Tube failures are re- 
sponsible for a large percentage of the faults 
which occur in radar sets. There are, however, 
too many tubes in a radar set for a trouble 
shooter to attempt to find a fault by indiscrimi- 
nate tube changing. Do not resort to tube 
changing until the fault has been traced to a 
particular stage. 

(1) When putting a new tube into a circuit, 
note the position of all controls before making 
any changes. If returning the controls with the 
new tube in the circuit does not correct the 
abnormal condition, return the controls to their 
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original position and put the old tube back in 
the circuit, unless a tube test shows the tube to 
be definitely bad. 

Caution: In many radar circuits the interelec- 
trode capacitance of a tube is a part of a tuned 
circuit. When tubes are switched, the tuning 
of the circuits is upset. If too many tube substi- 
tutions are made, the set may become seriously 
misaligned as a result of the tube changes. 

(2) When replacing a tube in a circuit, 
decide at once whether or not to keep the old 
tube. Do not change the tubes indiscriminately, 
or the spares box will become full of tubes 
whose exact age and condition is uncertain. 

b. TUBE CHECKING. Tube checkers are used 
to check the emission of electrons from the 
cathode and to test for shorted elements. Tube 
checkers will not test the performance of high- 
voltage tubes and rectifiers and some special 
tubes in the modulator and rectifier. Tube 
checkers are useful, however, for checking 
receiving-type tubes used in the various com- 
ponents. 

(1) Results obtained from a tube checker 
are not always conclusive, because the condi- 
tions are not the same as those under which the 
tube operates in the set. For this reason, the 
final test of a tube must be its replacement with 
a tube which is known to be good. In many 
cases it is quicker and more reliable to replace 
a suspected tube with a good one than to check 
it with the tube checker. 

(2) An operating chart and an instruction 
book are provided with the tube checker. This 
chart indicates the setting of the tube checker 
for each tube type. The number of controls, 
their arrangement, and settings vary with dif- 
ferent types of tube checkers. 


92. Checking Waveforms 


a. SIGNAL TRACING. Basically, signal trac- 
ing means following the progress of a signal 
through a circuit. By signal is meant a video 
signal, a sweep voltage, a wide-gate voltage, or 
any other waveform which appears in the 
various parts of the equipment. A departure 
from the normal waveform indicates a fault 
located between the point where the waveform 
is last normal and the point where it is observed 
to be abnormal. For example, if a waveform is 
observed to be normal] at the grid of a stage and 
abnormal at the plate of the same stage, this 
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indicates that the trouble lies in that stage. 

(1) When the waveform of a multivibrator, 
a blocking oscillator tube, or a similar circuit is 
found to be abnormal, replace the tube before 
making any further tests. If replacing the tube 
does not correct the waveform of the original 
tube, place it back in the socket. 

(2) When a component does not give the 
expected waveform, the fault is not necessarily 
in the component. The abnormal waveform 
may be due to the absence of a synchronizing 
or triggering pulse from another component. 
The point at which to start signal-tracing a 
component is at the input trigger plug. 

(3) It is sometimes desirable to know defi- 
nitely whether a signal voltage (used in the 
broad sense) is getting to the grid of the first 
tube in a channel. To determine this when a 
test jack is not provided, remove the first tube 


in the channel involved so as to make the grid | 


connection of the tube available from the top 
of the chassis. Then insert the test lead of the 
oscilloscope in the grid connection of the tube 
socket in order to see the waveform. 

b. USE OF TEST OSCILLOSCOPE. Waveforms 
are the basis of radar operation. The outstand- 
ing advantage of the oscilloscope is that it can 
be used to observe and to measure waveforms 
at the various test jacks and other points in the 
equipment. By comparing the observed wave- 
form with the actual reference waveform shown 
in the data, the fault can be rapidly localized. 
If, however, waveforms are measured at ran- 





dom, without a logical procedure, such as that 
originating with the starting procedure, the 
result may be a loss of time in finding the fault. 
The measurements of the waveforms with the 


test oscilloscope involves several essential 
points: 

(1) Initial adjustments. The oscilloscope 
must be set up in accordance with the manufac- 
turer’s instructions. 

(2) Sweep frequency. Adjust the sweep fre- 
quency to a frequency lower than the repetition 
frequency of the waveform being observed. For 
ordinary measurements, adjust the sweep fre- 
quency so that two or three cycles of the wave- 
form appear on the screen. If more detail is 
desired, increase the sweep amplitude to spread 
the waveform. 

(3) 60-cycle waveforms. Some of the wave- 
forms have a fundamental or repetition fre- 
quency of 60 cycles. In observing these 
waveforms the sweep frequency can be set so 
that two cycles of the waveform are observed. 

(4) Synchronization. Avoid excessive syn- 
chronizing voltage. If the SYNC control is 
advanced too far, the sweep will become non- 
linear, with the result that the. waveform will 
be distorted. Be sure that fine frequency 
control on the oscilloscope is properly set so as 
to obtain a nearly stationary image. Then, 
advance the SYNC control only far enough to 
make the trace stationary. | 

(5) 60-cycle pickup. If some fault is pres- 
ent, it may be impossible to obtain a stationary 
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pattern, even though the oscilloscope frequency 
control is properly adjusted. This effect is usu- 
ally due to the presence of 60-cycle modulation 
or 60-cycle pickup combined with the observed 
waveform. To check turn the oscilloscope sweep 
frequency to 30 cycles. If the effect is due to 
lines pickup, a stationary pattern will be ob- 
served. The inside of this pattern will, of 
course, be more or less filled, because of the 
much higher frequency of the waveform being 
observed. 

(6) Reactions of oscilloscope on waveform. 
Remember that the oscilloscope, because it 
shunts capacitance and resistance across the 
circuit, modifies the actual operating waveforms 
present in the circuit. This does not affect the 
usefulness of waveform measurements. The 
reference waveforms shown in this manual 
were taken with a typical oscilloscope under the 
same conditions as the repairman takes the 
waveforms. 

(7) Test leads. Avoid the use of a shielded 
test lead or twisted leads when taking wave- 
forms. Each of these shunts a capacitance 
across the circuit under test, causing the wave- 
form to be distorted and therefore different 
from that shown in the data. The waveforms 
shown in the test data were taken by using an 
unshielded lead. The ground lead should be 
connected at all times. 

(a) Keep the ungrounded oscilloscope test 
lead away from other circuits to avoid intro- 
ducing feedback. The test leads should be 
brought from the test points in a way which 
introduces the minimum amount of coupling to 
other stages. 

(b) The leads to the oscilloscope must be 
kept short when measuring grid voltages from 


circuits where the grid capacitors are small. 


The smallest reaction on the waveform is intro- 
duced when measuring the voltage across the 
output (cathode) of a cathode follower, or of 
any low-impedance circuit. 

(c) In measuring waveforms in high-impe- 
dance circuits, do not handle the hot test lead. 
If this precaution is not observed, the waveform 
will be distorted as a result of loading the circuit 
and picking up 60-cycle voltage. 

(d) If a signal voltage is picked up on the 
test leads, the oscilloscope indication may be 
misleading. For example, a signal may appear 
on the oscilloscope even when a plate-to-grid 


coupling capacitor is open. This effect occurs 
most often in circuits carrying narrow-pulse 
waveforms. It can be recognized by the fact 
that the waveform will be reduced in amplitude 
below the normal and will be distorted because 
the high-frequency components are overempha- 
sized. 

(8) R-f and I-f circuits. Do not attempt to 
measure voltages or waveforms in any of the r-f 
or i-f circuits. These frequencies are beyond the 
range of ordinary test oscilloscopes and no indi- 
cations useful in trouble shooting can be 
obtained. 

(9) Reversing line plug. In some instances, 
a more stable pattern may be obtained by revers- 
ing the a-c line plug of the oscilloscope circuit. 
This may reduce the amount of 60-cycle pick- 
ups, if they happen to be troublesome. 

(10) Relative amplitude. In following the 
path of the signal through a component, the 
amplitude of the waveform will usually in- 
crease as the checking point is advanced from 
the input stage toward the output stage. As the 
reference waveforms show, this is not always 
true. For example, when going from the grid 
to the cathode of the cathode-follower stage, 
there is a loss in signal amplitude of about 10 
percent. This is a normal condition. Another 
example is in connection with waveshaping cir- 
cuits, where a decrease in the width of a 
signal is sometimes accompanied by a decrease 
in amplitude (as in differentiating circuits). 

(11) Calibration. If it is necessary to 
measure the actual voltage of the waveform, the 
oscilloscope must be calibrated. Calibrate the 
oscilloscope by finding how many volts corre 
spond to a 1-inch deflection on the screen. This 
is the sensitivity of the scope. 

(12) High-voltage measurements. When 
voltages above a few hundred volts are meas- 
ured, connect the test lead with the power 
turned off. 

Caution: Some test jacks do not have block- 
ing capacitors. The capacitors are left out so 
that d-c voltages can be measured at the test 
jacks. 

c. COMPARISON OF WAVEFORMS. If there is 
no fault in the circuit or equipment, an actual 
waveform taken at a point in the equipment 
should closely resemble the reference waveform. 
In some cases, however, differences in shape 
may occur for the following reasons: 





(1) The test leads to the oscilloscope may 
not: be placed in the same manner. 

(2) A different oscilloscope may be used, 
having values of input resistance and capaci- 
tance which differ from those of the oscilloscope 
used in taking the reference waveforms. _ 

(3) The various controls in the equipment 
may not be in the same position as when the 
reference waveforms were taken. Note the 
conditions specified in the reference waveform. 

(4) The same number of cycles may not be 
present. 

(5) The vertical or horizontal amplitudes of 
the reference and the test patterns may not be 
proportional. This will produce apparent dif- 
ferences in the shape of the two waveforms, 
when there is actually no real difference. 

(6) Whether or not a waveform is regarded 
as abnormal will depend upon the symptom 
accompanying the fault which is being traced. 
The discrepancy should be considered signifi- 
cant if the fault could be caused by a minor 
difference in waveform at the point under test. 
Otherwise, time should not be spent in hunting 
down the cause of relatively minor differences 
between the shape of the reference waveforms 
and the test waveforms. 


93. Use of Signal Generator 


Signal generators are used to locate defective 
stages in radar receivers and to align the i-f 
amplifiers. 

a. SIGNAL TRACING. The signal generator 
output is fed to the first i-f stage and the prog- 
ress of the signal is then traced through the 
receiver. The procedure is as follows: 

(1) The signal generator frequency should 
be set to the i-f frequency of the radar receiver. 
The output of the signal generator should be 
amplitude modulated at an audio-frequency rate 
of between 400 and 10,000 cycles per second. 
For information concerning the setting up of 
the signal generator, refer to the manufac- 
turer’s handbook accompanying the signal 
generator. 

(2) Make the leads from the signal genera- 
tor to the receiver as short as possible. Insert 
a coupling capacitor in the hot lead. For fre- 
quencies above 20 megacycles the capacitance of 
the coupling capacitor should be around 0.005 
microfarad. 

(3) The i-f signal should be coupled by 


means of the coupling capacitor to the grid of 
the first i-f stage. If no output is shown on the 
radar oscilloscopes, connect a test oscilloscope 
to the plate of the detector. If no output is seen 
on the oscilloscope, the fault lies in or between 
the first i-f amplifier and the detector ( (a) 
below). If a sinusoidal waveform having the 
same frequency as the chosen modulating fre- 
quency is seen, the i-f stages and the detector 
are operating. In that case, the test oscilloscope 
should be connected to the plate of the output 
stage of the receiver. If no output is seen there, 
the fault lies in or between the first video 
amplifier and the output stage ( (b) below). 

(a) If the fault is found to be in the i-f stages 
or in the detector, connect the signal generator 
to the grid of the middle stage of the i-f ampli- 
fier. If there is a normal output from the 
detector, the fault is in one of the first i-f stages. 
If the detector has no output, the fault is in or 
beween the middle stage and the detector. By 
moving the signal generator output either for- 
ward or backward, stage by stage, the faulty 
stage can be rapidly located. In order to locate 
the defective part in the stage, change the tube. 
If replacing the tube does not clear up the fault, 
make resistance and voltage checks of the stage. 

(b) If the fault is found to be in the video 
amplifiers, leave the signal generator connected 
to the first i-f stage and move the test oscillo- 
scope from the grid to the plate of each video 
stage until the defective stage is located. If 
changing the tube does not correct the fault, 
make resistance and voltage checks to locate the 
defective part. 

b. I-F ALIGNMENT. A signal generator is 
used in aligning i-f stages. The modulated out- 
put is fed to the grid of the stage preceding the 
stage being aligned. This is done to prevent 
the shunting effect of the signal generator from 
upsetting the circuit being aligned. The stage 
closest to the detector is aligned first. By work- 
ing backward through the i-f stages, they are 
all brought into alignment. Each stage is ad- 
justed to produce maximum indication on the 
oscilloscope. Adjust the stages with a non- 
metallic aligning tool. If no tool is available, 
one can be made from a dry wooden rod. At all 
times, use the minimum signal generator out- 
put that will produce a satisfactory indication. 
Complete instructions for aligning the receiver 
are given in section IV of this chapter. 


94. Replacing Parts 


Careless replacement of parts often makes new 
faults inevitable. Note the following points: 

a. Before a part is unsoldered, note the posi- 
tion of the leads. If the part, such as a trans- 
former, has a number of connections to it, tag 
each of the leads. 

b. Be careful not to damage other leads by 
pulling or pushing them out of the way. 

c. Do not allow drops of solder to fall into 
the set; they may cause short circuits. 

d. A carelessly soldered connection may 
create a new fault. It is very important to make 
well-soldered joints, since a poorly soldered joint 
is one of the most difficult faults to find. 

e. When a part is replaced in r-f or i-f cir- 
cuits, it must be placed exactly as the original 
one was. A part which has the same electrical 
value, but different physical size, may cause 
trouble in high-frequency circuits. Give partic- 
ular attention to proper grounding when re- 
placing a part. Use the same ground point as in 
the original wiring. Failure to observe these 
precautions may result in decreased gain or 
possibly in oscillation of the circuit. 
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Section Il. TROUBLE SHOOTING BASED ON 
STARTING PROCEDURE AND SEVEN 
TEST POSITIONS 


95. Introduction 


Radio equipment RC-150 is designed to give 
trouble-free operation; but as in all precision 
apparatus, faults occur. The analysis of symp- 
toms and trouble-shooting information which 
follows has been prepared to aid the repairman 
in isolating troubles as they occur, so that the 
set may be placed back in operation as quickly 
as possible. 

a. In starting the set, the procedure in para- 
graph 66, TM 11-1317, Technical Operation 
Manual, should be followed. Proper indications 
are given, as well as most of the improper indi- 
cations which indicate trouble occurring at a 
particular step of the starting procedure. The 
improper indications assist the operator in de 
termining quickly where the trouble is. As soon 
as the faulty component is located replace it 
with the spare so that operations continue with 
minimum delay. After the replacement is made, 
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Figure 75. Schematic diagram of RC-150 control circuit. 


82 











refer to the other sections of this chapter, where 
detailed tests, procedures, and reference data 
for each component are given. 

b. A trouble may be further isolated to a com- 
ponent by means of the seven test positions used 
in conjunction with the test scope. This pro- 
cedure indicates operational faults which can 
be isolated to one component. After the defect 
is isolated the defective component can be 
quickly replaced and set up for trouble shooting. 
Refer to the other sections of this chapter, 
where detailed tests, procedures, and reference 
data for each component are given. 


96. Trouble Shooting Based on Starting 
Procedure 


The following tabulation of normal and abnor- 
mal conditions is based on the seven steps of the 
starting procedure, paragraph 66 of TM 11- 
1317. Figure 75 is a schematic diagram of the 
power supply of the transmitter and of the a-c 
input circuits to the receiver and the intercon- 
nector. These components are energized in the 
first five steps of the starting procedure. The 
diagram may be used to facilitate trouble shoot- 
ing in these circuits. 





STEP 1. 


Turn CIRCUIT BREAKER on transmitter ON. 


NORMAL INDICATION: Red indicator light on transmitter panel lights. 


Abnormal indications 


Red indicator lamp, 113 fails to light. 


wm CO DD 


Probable location of fault 


. Open in a-c circuit to connector 108. 

. Defective lamp. 

. Open in transmitter interlocks 118-1 to 118-4. 

. Defective circuit breaker, 117 (Transmitter, Symptom A). 


CIRCUIT BREAKER 117 does not re- 1. Short in a-c primary circuit in transmitter (Transmitter, 


main in ON position. 


Symptom B). 


2. Short in a-c power supply from transmitter to intercon- 


nector. 


3. Short in a-c power supply from transmitter to receiver. 
4. Defective circuit breaker 117 (Transmitter, Symptom B). 


STEP 2. Set the LOW VOLTAGE switch to the ON position. 


NORMAL INDICATIONS: 


1. Meter light on transmitter lights. 


2. Blower motor in transmitter can be heard. 


Abnormal indications 


Probable location of fault 


Blower motor cannot be heard. Meter 1. Defective blower motor (Transmitter, Symptom C). 


lamp lights. 


Blower motor can be heard but meter 1. Defective meter lamp 112. 


lamp does not light. 


2. Short or open in power supply of meter lamp 112 (Trans- 


mitter, Symptom D). 
Circuit breaker kicks out. All indi- 1. (Transmitter, Symptom E). 


cator lamps go out. 


STEP 3. Turn on receiver by switching receiver ON-OFF switch to ON position. 
NORMAL INDICATIONS: ‘1. Panel lamps on receiver light. 
2. Tuning indicator lights after a delay of a few seconds. 


Abnormal indications 


Probable location of fault 


Panel lamps do not light and tuning 1. A-c input circuit in receiver. 


indicator does not light. 
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Abnormal indications Probable location of fault 
2. A-c input circuit from transmitter socket 108 to receiver 
socket 124 (Receiver, Symptom A). 
Panel lamps do not light. Tuning eye 1. (Receiver, Symptom B.) 
lights. 
Tuning indicator does not light. Panel 1. (Receiver, Symptom C.) 
lamps light. 
Circuit breaker on transmitter kicks 1. Short in receiver power supply (Receiver, Symptom D). 
off. All indicator lamps go out. 





STEP 4. Turn on interconnector by switching interconnector ON-OFF to ON position. 
NORMAL INDICATION: Red indicator lamp 108 on interconnector lights. 





Abnormal indications Probable location of fault 
Red indicator lamp 108 does not light. 1. A-c input circuit from transmitter socket 107 to inter- 
All other indicator lamps are connector socket 105. 
lighted. 2. A-c input circuit in interconnector (Interconnector, Symp- 
tom A). 


3. Blown fuse 135 in interconnector. 
4. Defective light bulb. 





STEP 5. Making certain that at least 30 seconds have elapsed since transmitter LOW VOL- 
TAGE switch was turned ON, and that HIGH VOLTAGE CONTROL is in ex- 
treme counterclockwise position, turn HIGH VOLTAGE toggle switch to ON posi- 
tion. 





Abnormal indications Probable location of fault 
Blower motor stops operating. Meter 1. (Transmitter, Symptom E.) 
light 112 goes out. Circuit breaker 
may kick off, turning all indicator 
lamps out. 





STEP 6. Place STANDBY OPERATE switch on OPERATE position. Then rotate HIGH VOL- 
TAGE CONTROL in clockwise direction until meter reads 3.5 kilovolts. When 
normal indications below are observed, return STANDBY OPERATE switch 
to STANDBY position. 

NORMAL INDICATIONS: 1. Meter reads 3.5 kilovolts with variac at normal setting. 

2. Current reading, when VOLTAGE CURRENT toggle switch is 
pressed, is about 2 milliamperes with STANDBY OPERATE 
switch in OPERATE position. 





Abnormal indications Probable location of fault 
Normal current and voltage reading 1. (Transmitter, Symptoms I, J, L, M, N, O, and P.) 
cannot be obtained. 
Overload relay kicks off. 1. (Transmitter, Symptoms K, P, and Q.) 
Variac smokes and fuse may blow as 1. (Transmitter, Symptom H.) 
control knob is rotated. 
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STEP 7. Set STANDBY OPERATE switch to OPERATE position. 
NORMAL INDICATION: Normal IFF picture with main pulse should appear on display Oscil- 
loscope BC-403 screen. 





Abnormal indications Probable location of fault 
No picture on screen or distorted pic- 1. Radar scope (TM 11-1510, SCR-—270-271). 
ture. 2. (Interconnector, Symptoms B through K.) 
No IFF picture on screen, radar pic- 1. (Receiver, Symptoms E through J.) 
ture normal. 2. (Interconnector, Symptom E.) 





after the starting procedure has been followed. 

97. Trouble Shooting Based on Seven Test It will sectionalize trouble to particular compo- 

Positions nents and to channels of the interconnector. 

The following tabulation of normal and abnor- The correct settings for taking these positions 

mal conditions is based on the seven test posi- are given in chapter 6, TM 11-1317, Technical 
tions, and is used to further isolate trouble Operation Manual. 





POSITION 1: DIVISION. 





Figure 76. Waveform position 1. 








Abnormal conditions Probable location of fault 
1. Dot on screen. 1. Radar scope (TM 11-1510, SCR-—270-271). 
2. Horizontal sweep but no vertical 2. (Interconnector, Symptoms O through R.) 
deflection. 


Note. If a dot appears on the test scope in positions 2 to 5 the trouble can only be in the radar scope or in input to 
interconnector. If the dot appears on only one of these positions additional probabilities are listed under those test 


position. 








POSITION 2: TRANSMITTER REPETITION. 





TL 36310 TL36404 





Figure 77. Waveform position 2. Figure 78. Waveform position 2, abnormal pattern. 
Abnormal conditions Probable location of fault 
1. Dot on screen. 1. (Interconnector, Symptom M.) 
2. Horizontal sweep but no vertical 2. See transmitter trouble-shooting chart, if position 4 1s 
deflection. not normal. 
3. Vertical deflection but no horizon- 3. (Interconnector, Symptom U.) 
tal sweep. 





POSITION 3: TIMING. 


Figure 79. Waveform position 3. 





Probable location of fault 


Abnormal condition 
1. (Interconnector, Symptoms M and C (1).) 


1. Dot on screen. 





POSITION 4: TRANSMITTER SYNC PATTERN. 





Figure 80. Waveform position 4. 











Abnormal conditions Probable location of fault 
1. Dot on screen. 1. (Interconnector, Symptoms M, O, Q, R, and S.) 
2. Horizontal sweep but no vertical 2. (Interconnector, Symptoms R and X.) 


defiection. 
3. Vertical deflection but no horizon- 3. (Interconnector, Symptom C (1).) 


tal sweep. 
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POSITION 5A: MONITOR OUTPUT. 





TL36313 


Figure 81. Waveform position 5A. 





Abnormal conditions Probable location of fault 


1. Dot on screen. 1. (Interconnector, Symptoms M, O, Q, R, and 8S.) 
2. Horizontal sweep but no vertical 2A. See transmitter trouble-shooting chart if position 4 is 
deflection. normal. 
2B. Interconnector, if position 4 is normal (Symptom R, 
and X). 
3. Vertical deflection but no horizon- 3. (Interconnector, Symptom C (1).) 
tal sweep. | 








POSITION 5B: PULSE WIDTH (SIGNAL WIDTH-POWER switch pressed to SIGNAL WIDTH 
position) 





Figure 82. Waveform position 5B. 





Abnormal conditions Probable location of fault 
1. Dot on screen. 1. (Interconnector Symptoms M, O, Q, R, and S.) 
2. Horizontal sweep but no vertical 2A. See transmitter trouble-shooting chart, if position 4 
deflection. is normal. 
2B. Interconnector, if position 4 is not normal (Symptom 
R, and X). 
3. Vertical deflection but no horizon- 3. (Interconnector, Symptom C(1).) 
tal sweep. 


SS 
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POSITION 6: CALIBRATION SIGNAL 





Figure 83. Waveform position 6. 





Abnormal conditions Probable location of fault 
1. Dot on screen. 1. No power to either radar scope or interconnector (main 
power failure). 
2. Horizontal sweep but no vertical 2. (Interconnector, Symptoms Q, and D(1).) 
deflection. 
8. Vertical deflection but no horizon- 3. (Interconnector, Symptom M.) 
tal sweep. 








POSITION 7: RECEIVER OUTPUT 





TL 36315 


Figure 84. Waveform position 7 showing receiver grass. Figure 85. Waveform position 7 showing main pulse. 








Abnormal conditions Probable location of fault 


1. Dot on screen. 1. Check power input to SCR-270 and RC-150. 
2. Horizontal sweep but no vertical 2. See receiver trouble-shooting chart. 
deflection. 
8. Horizontal sweep, vertical deflec- 3A. Receiver not tuned to frequency of transmitter. 
tion shows grass but no trans- 3B. See transmitter trouble-shooting chart. 
mitted pulse. 
4. Vertical deflection but no horizon- 4. (Interconnector, Symptom M.) 
tal sweep. 








TESTS® 
1TO 7 


DESCRIPTION 


DIVISIONS 


TRANSMITTER 
REPETITION 


TIMING 


TRANSMITTER 
SYNCH 


TRANSMITTER 
PEAK POWER 


TRANSMITTER 
PULSE WIOTH 


CALIBRATION 


Y SIGNAL INPUT 
VERT AMP INPUT 


7 MICROSECONOS 


200 KILOCYCLES 


1 TOS MICROSECONOS 


7 MICROSECONOS 


60 CPS SINE-WAVE 


X SIGNAL INPUT 
HOR AMP INPUT 


NY 


625 CPS SINE-WAVE 


ra foe > =» 
6360 MICROSECONDS ~ 60 MICROSECONDS 
LONG SAW-TOOTH SWEEP BLANKING WAVE 
: lie 
40 MICROSECONDS 2 
FAST SAW-TOOTH SWEEP 40 MICROSECONDS 


ie + 
40 MICROSECONDS 
FAST SAW-TOOTH Sweep | 4° MIGROSECONDS 


= 


~ 40 MICROSECONDS 


ser Nes 


40 MICROSECONOS 
FAST SAW-TOOTH SWEEP 


O SIGNAL INPUT 
INTENSIT Y-GR 


WAVE FORM SEEN ON 


1D INPUT} MONITORING OSCILLOSCOPE 


4 
4 
‘ 


RADAR NOT KEYING THE IFF 


Me. 
ee eee 
— 
_K__ 
poe ) Ween 


7 RECEIVER 


SELECTOR SWITCH MUST BE IN THE “OPERATE” POSITION 





Figure 86. Test position input waveforms. 


Section lll. TRANSMITTER 
Warning: Voltages sufficient to cause 
death on contact are exposed at many points 
on this unit. Do not place hands or arms 
within unit when the high voltage is on. Do 
not make any connection into the unit which 


wul bring high voltages out to an exposed 
point. Make all tests with high voltages off. 


Always ground high-voltage capacitors 
before touching them or their associated 
circuits. 


98. Reference Data 


To assist the maintenance personnel while 
trouble shooting on the transmitter, figures have 
been provided. In section II, chapter 1 there 
are partial schematics and block diagrams and 
at the end of this section there are groups of 
figures containing views of the transmitter, a 
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complete schematic and wiring diagram, draw- 
ings of terminal boards, voltage and resistance 
measurements and waveforms. 


99. Introduction 


In section II, trouble shooting based on the 
starting procedure is discussed. On the basis 
of steps 1, 2, 5, 6, and 7 in the starting proce- 
dure, troubles in many of the circuits of the 
transmitter can be spotted. In the trouble- 
shooting chart in the following section, the first 
16 symptoms can be observed while the equip- 
ment is being put into operation. Troubles 
which occur during the starting procedure, ex- 
cept for steps 3 and 4, will almost always indi- 
cate that the cause is in the transmitter. It is 
therefore very important to observe and record 
all the symptoms carefully, so that when the 
transmitter is removed from the rack there is 
no time wasted in determining the exact cause 
of the trouble. There are, however, many 


symptoms which are revealed after the starting 
procedure is accomplished and while the set is 
in operation. Troubles of this nature are also 
discussed in this section. 


100. Localizing Trouble to Transmitter 


If the IF F transmitter main pulse does not ap- 
pear on the screen of the display oscilloscope 
when the SELECTOR switch is in the OPER- 
ATE position, the trouble may be in any of the 
three major components: receiver, transmitter, 
or interconnector. To determine which compo- 
nent is at fault the test oscilloscope should be 
used. Turn the test switch to position 4. If 
the proper pattern appears, then the control 
unit is not at fault, and it can be assumed that 
the transmitter is receiving its synchronizing 
pulse from the interconnector. Now turn to 
position 3. If the correct pattern is not ob- 
served, it can be concluded that the transmitter 
is at fault. Positions 4 and 5 together are usu- 
ally a definite check on the operation of the 
transmitter, but it is always advisable to check 
position 7 also. In this position, the main 
transmitter pulse should be seen in the back- 
ground of the receiver grass. This indicates 
that the transmitter is operating. As soon as 
the trouble has been localized to the transmitter, 
it is necessary to replace the faulty component 
with the spare; then consult the trouble-shoot- 
ing chart. The first 12 symptoms do not require 
anything more than an ohmmeter and a tube 
checker. Some of the other troubles, however, 
call for signal tracing or voltage checks. Details 
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Figure 87. Transmitter set up for trouble shooting. 


which explain how to set up the equipment for 
a more exhaustive analysis follow. 


101. Setting Up Transmitter for Trouble 
Shooting 


a. The components and test equipment need- 
ed for trouble shooting the transmitter are: 

(1) Interconnector (spare). 

(2) Cable 101 (spare). 

(3) Volt-ohmmeter. 

-(4) Signal Generator (audio) I-192-—A. 

(5) Modified test scope. A convenient ar- 
rangement of this equipment set up for trouble 
shooting may be seen in figure 87. 

b. To prepare for trouble shooting the trans- 
mitter, make the following connections and 
checks: 

(1) Connect cable 101 to the interconnector. 

(2) Connect cable 101—B from the intercon- 
nector to the transmitter. 

(3) Connect cable 101—D from the intercon- 
nector to the test scope. 

(4) Check the test scope controls. The fre- 
quency range control should be set on X INPUT. 

(5) Connect the signal generator output to 
terminal 6 of cable 101-E. 

(6) Set the signal generator for an output 
frequency of 625 eps. 

(7) Tape down the transmitter interlock 
switches. 

(8) Place all power switches on the compo- 
nents in the OFF position. 

(9) Connect the a-c power cords of the signal 
generator and the test scope, and cable 103 of 
the transmitter to the a-c supply. 


ee es 
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om TL 38082 


AA 





93 





102. Signal Tracing Modulator Section 


a. Signal tracing in the modulator section is 
complicated by the fact that the input and out- 
put waveforms of the various stages are of 
very short duration. However, this difficulty 
may be overcome by using the fast sweep and 
the brilliancy modulation obtainable from the 
interconnector. 

b. Remove the Y-input leads of cable 101-—D 
from the test scope, but leave the X-input and 
D1 — D2 leads connected. Connect the upper 
Y-input terminal to the signal probe and ground 
the lower Y-input terminal. Set the test posi- 
tion SELECTOR switch 112 on the intercon- 
nector positions 3, 4, or 5, and the range fre- 
quency control on the test scope to X. With this 
arrangement the fast sweep and brilliancy 
modulation is fed from the interconnector to 


104. Transmitter Trouble-shooting Chart 


the test scope as usual, but the Y-input signals 
may be taken from any termina] in the modv- 
lator section. 


103. Accuracy Check of Meter 137 


If a voltmeter having a 5,000-volt range is not 
available, use an ohmmeter to check the accu- 
racy of the meter. Place the ohmmeter test 
leads across the meter terminals of a good 
meter. The ohmmeter range control may be 
turned to a higher or lower range setting, or 
the zero adjust control may be turned in order 
to obtain the most convenient meter indication. 
Then without further adjustment of the ohm- 
meter, place the ohmmeter test leads across the 
terminals of the suspected meter. If the reading 
of the suspected meter does not agree with the 
reading of the good meter, the suspected meter 
is defective. 


A. SYMPTOM: Red indicator lamp, 113, fails to light (step 1). 





Probable location of fault 
Defective lamp. 1. 


Procedure 


Replace the lamp. 


2. If trouble is not cleared, see item below (fig. 75). 


Open in interlocks 118-1 to 118—4. 1. 


Check visually if cover of transmitter is properly placed 


on transmitter chassis. Readjust cover if necessary. 
. Check interlocks for continuity with ohmmeter. 
. If trouble is not cleared, see item below. 


. If trouble is not cleared, see item below. 


2 
3 
Defective circuit breaker 117. 1. Check circuit breaker and replace if necessary. 
2 
1; 


Open in a-c supply circuit to connector 
108. 


Check a-c circuit through switch on operating van of 
SCR-270 or power panel of SCR-271 through unilet 


box to plug 108 on RC—150 transmitter, using test lamp 
or voltmeter. 


B. SYMPTOM: Circuit breaker 117 does not remain in ON position (step 1). 


Probable location of fault 
Defective circuit breaker 117. 


Procedure 


1. Check circuit breaker and replace if necessary. 


2. If trouble is not cleared, see item below (fig. 75). 


Short in a-c input circuit in trans- 
mitter, receiver, or interconnector. 


1. Remove cables to plugs 107 and 109. If circuit breaker 
opens, fault is in transmitter. Turn off power and use 


an ohmmeter to determine location of fault. 

2. If trouble is not in transmitter, connect cables to plugs 
107 and 109 in turn to determine in which component 
fault lies. 

3. After determining in which component fault lies, use an 
ohmmeter to determine location of short. 
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C. SYMPTOMS: 1. Blower motor cannot be heard when LOW VOLTAGE switch 114-3 is put 
in ON position. 
2. Meter lamp 112 lights (step 2). 


Probable location of fault Procedure 
Defective wiring to blower motor. 1. Turn off power and check for continuity with an ohm- 


meter. 
2. If trouble is not cleared, see item below. 
Defective blower motor. 1. Check by replacing motor. See chapter 3, paragraph 143. 


D. SYMPTOMS: 1. Meter lamp 112 does not light (step 2). 
2. Blower motor operates (step 2). 


Probable location of fault Procedure 
Defective meter lamp. 1. Replace the lamp. 

2. If trouble is not cleared, see item below (fig. 18). 

Short or open in power supply of 1. If filament of Tube VT-231 is glowing, turn off power and 
meter lamp 112. check ‘meter light circuit for continuity from pin 7 of 
transformer 132 to lamp (figs. 18 and 96). 

2. If filament of VT-231 is not glowing check for open in 
primary of transformer 132. Also check for open in fila- 
ment secondary of transformer 132 (terminals 6 and 
7). 





E. SYMPTOMS: 1. Circuit breaker kicks out. 
2. All indicator lamps go out (step 2). 





Probable location of fault Procedure 
Short in primary of transformer 130, 1. Isolate each transformer from the rest of the circuit and 
132, or 138. measure the resistance across the primary terminals. 


Values should be: 
Transformer 132, terminals 1 to 2, 20 ohms. 
Transformer 133, terminals 1 to 2, 16 ohms. 
Transformer 130, terminals 5 to 6, 9 ohms (figs. 18 
and 96). 
2. If trouble is not cleared, see item below. 
Short in blower motor 111. 1. Check resistance of blower motor winding. It should be 
100 ohms when measured at the male plug. 
2. If trouble is not cleared, see item below. 
Short in secondary of transformer 1. Check oscillator tube filaments for glow. 
180. 2. If no glow is present, check for short in secondary win- - 
dows (terminals 3 and 4 for filaments of oscillators, 
terminals 1 and 2 for filaments of h—v rectifier). 





F. SYMPTOMS: 1. Meter lamp 112 does not light (step 2). 
2. Blower motor cannot be heard (step 2). 





Probable location of fault Procedure 
Fuse 141-1 or 141-2 open. 1. Check fuses for open. If fuses are open, there is a short 
in the power supply (figs. 18 and 96). 

2. Isolate each transformer from the rest of the circuit and 

measure the resistance across the primary terminals. 
Values should be: 
Transformer 132, terminals 1 to 2, 20 ohms. 
Transformer 133, terminals 1 to 2, 16 ohms. 
Transformer 130, terminals 5 to 6, 9 ohms. 

3. If trouble is not cleared check the resistance of the blower 
motor windings. It should be 100 ohms when measured 
at the male plug. 

Defective low-voltage switch 114-3. 1. If fuses are not open, check switch for continuity. 





G. SYMPTOMS: 1. Blower motor stops operating (step 5). 
2. Meter lamp 112 goes out (step 5). 
3. Circuit breaker may kick off, turning all indicator lamps out (step 5). 





Probable location of fault Procedure 
Blown fuses 141-1 and 141-2. 1. Check fuses 141-1 and 141-2 for open. Fuses generally 
blow before circuit breaker kicks out. 
2. Before throwing HIGH VOLTAGE toggle switch to ON 
position again, see item below (figs. 18 and 96). 
Short in variable windings of variac 1. To determine if short is in variac, measure resistance of 
136. parallel combination of variac winding 136 and the pri- 
mary transformer 131, between terminals 1 and 2 (fig. 
88) of the variac. This resistance should vary from zero 
to 5 ohms as variac control knob is rotated clockwise. 
2. If above test is not conclusive, measure resistance of 
variac 136 alone when contro] knob is fully counter- 
clockwise between terminals 1 and 3 (fig. 88). This 
resistance should be 15 ohms. 
. If trouble is not cleared see item below. 
Check for short to ground at switch 114-2. 
. Check for short to ground at terminals of variac 136. 
. Check for short to ground at contacts of overload relay 
138. 


Short in the input of the high-voltage 
circuit beyond switch 114-? 
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H. SYMPTOMS: 1. Variac 136 smokes as control knob is rotated clockwise (step 6). 
2. Meter lamp 112 may go out (step 6). 


Figure 88. Variac measurements. 








Probable location of fault Procedure 
Short in primary of transformer 131 1. Turn HIGH VOLTAGE toggle switch to OFF position 
in transmitter. immediately (fig. 18). Measure resistance of parallel 


combination of variac winding 136 and primary of 
transformer 131, between terminals 1 and 2 (fig. 88) of 
the variac. This resistance should vary from zero to 5 
ohms as variac control knob is rotated clockwise. 

2. If above test is not conclusive, check primary resistance 
of transformer 131 (terminals 1 and 2 of transformer). 
This should be 6 ohms. 


Note. It is necessary to isolate transformer 131 from the 
variac 136 before making the measurement. 


3. If meter lamp 112 is out replace blown fuse 141-1 or 
141-2 before turning the HIGH VOLTAGE switch to 
ON position. 
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I. SYMPTOMS: 1. No current or voltage indication on meter 137 as variac 136 control knob 
is rotated clockwise (step 6). 
2. All other indications normal (step 6). 


Probable location of fault Procedure 
Defective h-v power supply circuit. 1. Check by replacing Tube VT-119. 
2. If trouble is not cleared measure resistance between 
VT-119 plate cap and chassis. Resistance should be 
14,000 ohms (fig. 18). 
3. Check filament supply of VT-119 for open or short if fila- 
ment is not glowing. 
4. Check for open in variac windings and in primary of 
transformer 131. 
. Lf trouble is not cleared, see item below. 
Make continuity test (fig. 104). 
. If trouble is not cleared, see item below. 
Make continuity test (fig. 18). 
. If trouble is not cleared, see item below. 
. Check capacitor 17 for short (fig. 104). 
. Check toggle switch 115 for continuity. 
. Check meter (sec. I, ch. 2). 
. Make a complete check of meter circuit for short or open. 


Open bleeder network 72—1 through 
72-6. 

Dirty contacts on overload relay 138 
shorting bar. 

Defective meter circuit. 


PONE NH De or 





J. SYMPTOMS: 1. Meter reads 3.5 kilovolts but variac is not in normal position (step 6). 
2. All other indications normal. 





Probable location of fault Procedure 
Partial short of variac 186 or trans- 1. Press VOLTAGE CURRENT toggle switch 115 to cur- 
former 131. rent position. If current reading is normal, fault is in 


the high-voltage power supply (fig. 18). 

2. Check capacitor 11 for a leak. 

3. Measure resistance of parallel combination of variac 
winding 136 and transformer primary 131 between 
terminals 1 and 2 (fig. 88) of the variac. This resist- 
ance should vary evenly from zero to 5 ohms as variac 
control knob is rotated clockwise. 

4. If above test is not conclusive, check primary resistance 
of transformer 131 (terminals 1 and 2 of transformer 
131). This should be 6 ohms. 

Note. It is necessary to isolate transformer 131 from the 
variac 136 before making the measurement. 

5. Measure the secondary resistance of transformer 131 
(terminals 3 and 4). Resistance should be 6 ohms. 

Defective meter circuit. : 1. If current reading is abnormal fault is in the meter 
circuit. 

2. Check meter as indicated in paragraph 103, sec. III, 
ch. 2. 

3. Check capacitor 17 for open or leak. 

4. Measure resistance of resistor 57-2. Resistor should 
be 10,000 ohms. 











K. SYMPTOMS: 1. Overload relay 138 kicks off as HIGH VOLTAGE CONTROL knob is turned 
up (step 6). 
2. Meter reading returns to zero (step 6). 


3. All other indications normal (step 6). 
ee es SSS ES 


Probable location of fault Procedure 
Gassy oscillator tubes 826. 1. Substitute new tubes. 
2. If trouble is not cleared, see item below. 
Short in d-c high-voltage circuit. 1. Make a complete check for short in the high-voltage 


circuit (fig. 18). The resistance at capacitor 11 to 
ground should be about 5 megohms. 


L. SYMPTOMS: 1. No voltage or current reading on meter 137 (step 6). 
2. Meter light 112 goes out due to a blown fuse or circuit breaker 117 kicking 
out as variac control knob is turned clockwise (step 6). 


Probable location of fault Procedure 
If the circuit breaker has not kicked 
off replace fuse 141-1 or 141-2. 
Shorted secondary of transformer 1. Measure resistance of transformer secondary (terminals 
131. 3 and 4). This should be 12,000 ohms (fig. 18). 
2. If trouble is not cleared, see item below. 
Short in plate circuit of h-v rectifier 1. Check resistance between plate cap of VT-119 and 
Tube VT-119. ground. Resistance should be 14,000 ohms. 


M. SYMPTOMS: 1. Voltage meter reading lags, then jumps suddenly to a high value, and finally 
increases normally as variac control is rotated (step 6). 
2. Current shoots up to a high value and then drops back to zero as variac con- 
trol is rotated (step 6). 


Probable location of fault Procedure 
Open in grid circuit of oscillator tubes 1. Check resistance of grid of tubes 826 to ground. Re- 
826. sistance should be 212K ohms. 


N. SYMPTOMS: 1. Current reading on meter 137 is zero as variac control is turned up (step 6). 
2. Voltage reading on meter 137 is normal as variac control is turned up 
(step 6). 
3. All other indications normal (step 6). 





Probable location of fault Procedure 
Improper adjustment of bias control. 1. Readjust bias control. 
2. If trouble is not cleared, see item below. 
Defective switch 115. 1. Check switch for continuity. 
2. If trouble is not cleared, see item below. 
Defective bias potentiometer or poten- 1. Check resistance of potentiometer 60 (fig. 8). Resist- 
tiometer circuit. ance should vary from zero to 10,000 ohms as control 
is varied. 
2. If trouble is not cleared, see item below. 
Defective positive low-voltage d-c 1. Check the plate voltage of the blocking oscillator 
power supply. VT-231. Plate voltage should be 350 volts (fig. 18). 
2. If plate voltage is abnormal check l-v rectifier tube 
VT-244 and its associated circuit. 
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Probable location of fault Procedure - 
Defective stage in modulator channel. 1. If plate voltage is normal, signal trace the modulator 
channel (fig. 18). 
2. Check resistor 70. Its resistance should be approxi- 
mately 4,700 ohms. 


O. SYMPTOMS: 1. Current reading on meter 137 excessive (step 6). 
2. Voltage reading on meter 137 normal (step 6). 
3. All other indications normal (step 6). 


Probable location of fault Procedure 
Improper bias adjustment. 1. Readjust bias control on front panel of transmitter. 


P. SYMPTOMS: 1. Overload relay 138 kicks off when voltage reads about 250 volts on meter 
187 (step 6). 
2. Current reading on meter 137 is high (step 6). 
3. All other indications normal (step 6). 





Probable location of fault Procedure 
Open primary in transformer 133. 1. Check continuity (terminals 1 and 2). 
Note. It is necessary to isolate transformer primary from 
rest of circuit. 
2. If trouble is not cleared, see item below (fig. 18). 
Defective bias rectifier tube VT-244 1. Turn the h-v control completely clockwise and measure 
or associated circuit. the voltage across resistor 68. Voltage should be 380 
volts. 
2. If voltage is abnormal, check bias rectifier tube VT-244. 
3. Make a complete check of bias power supply. 
Gassy oscillator tubes 826. 1. If voltage across resistor 68 is normal check for gassy 
oscillator tubes 826 by replacement. 





Q. SYMPTOMS: 1. Overload relay 138 kicks off at about 1,750 volts (step 6). 
2. Current surge is registered on meter 137 (step 6). 
3. All other indications normal (step 6). 





Probable location of fault Procedure 
Defective wiring to capacitor 11. 1. Make a continuity test from pin 4 of VT-—119 to the 
capacitor (fig. 18). 
2. If trouble is not cleared, see item below. 
Capacitor 11 open. 1. Apply an ohmmeter across the two terminals of the 
capacitor. 


2. If the meter needle does not deflect, capacitor is open. 
Replace capacitor. 


R. SYMPTOMS: 1. Current reading of approximately 2 milliamperes on meter 137 when STAND- 
BY OPERATE switch is in STANDBY position (step 6). 
2. All other indications normal. 





Probable location of fault Procedure 
Improper bias adjustment of blocking 1. Readjust bias control for zero current in STANDBY 
oscillator. position and approximately 2 milliamperes in OPER- 
ATE position (fig. 8). 
Defective meter. 1. Turn off all power to the transmitter and zero meter 
(TM11-1317). 
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S. SYMPTOMS: 
normal. 


1. Pattern on test scope for position 5B (signal width) appears wider than 


2. All other indications normal. 


Probable location of fault 
Defective artificial line. 


Procedure 


1. Check for short in any of the capacitors 5, 6-1, 7, 6-2, 


or 8 (figs. 98 and 99). 
2. If trouble is not cleared, check inductors 140 A, B, C, 
or D for open circuit. 


T. SYMPTOMS: 


1. Transmitter signal width waveform not obtainable on test position 5B. 


2. All other indications normal. 


Probable location of fault 
Defective relay 139 or a-c input cir- 
cuit. 


Procedure 


1. Check contacts of relay 139 for cleanliness (fig. 104). 
2. Check voltage across coil of relay 139 when intercon- 


nector switch 115 is in SIGNAL WIDTH position. 
Voltage should be 6.3 volts. 

3. If voltage is normal, replace the relay. If voltage is not 
normal, make a continuity test from switch 115 in 
interconnector to relay 139 in transmitter (figs. 151 
and 152). 


U. SYMPTOMS: 


1. No picture on test scope in position 2 and 5. 


2. Position 7 shows main IFF pulse with receiver grass. 
3. All other indications normal. 


Probable location of fault 
Defective monitoring section in trans- 
mitter. 


Procedure 


1. Replace monitoring diode 9006. 
2. Replace original diode, and insert new VT-202. 


3. Make a voltage and resistance check of the two stages 
above (figs. 17, 92, 93, 97, 100). 
4, If trouble is not cleared, see item below. 


Defective cabling to interconnector. 


1. Make a continuity test from the output of VT-202 


through plug 107 (fig. 103) in transmitter, through 
plug 105 in interconnector, to test swich 112A, ter- 
minals 2 and 5 (figs. 185 and 138). 





105. Procedure for Replacing Defective 
Electrical Parts In Transmitter 


a. GENERAL. The information following is 
to assist the radar mechanic in replacing defec- 
tive electrical parts in Transmitter BC-1160-—A. 
Note that such replaceable items as small 
resistors, capacitors, tube sockets, and tubes are 
not covered in these procedures. Neither is a 
procedure given when the replacement for the 
part presents no special difficulties. The replace- 
ment procedures following have been worked 
out experimentally and represent the shortest 
and best method of accomplishing the work. 


Cautions: 1. Before replacing a defective 
part, observe carefully its position, method of 
mounting, and wiring. This insures the correct 
installation of the replacement part. 

2. When removing such parts as 
relays, switches, and terminal boards which 
have several wires attached to their terminals, 
be sure to tag the wires carefully so that they 
will be replaced in their proper position. 

3. When disassembling a compo- 
nent, the screws, nuts, bolts, washers, and other 
small parts which are removed should be put 
in some small container to prevent their loss. 

b. LIST OF ITEMS COVERED. (1) Front panel 
of transmitter (par. 106). 


Meter light. 
Meter light socket and bracket. 
Meter. 
Pilot light jewel. 
Pilot light bulb. 
Pilot light socket. 
Pilot light jewel holder. 
Circuit breaker. 
(2) Top of transmitter chassis (par. 107). 
Transformers and chokes. 
Variac. 
Blower outlet. 
Overload relay 138. 
Capacitor 12. 
Artificial line. 
Relay 139. 
Power measurements unit. 
Vernier tuning flexible shaft. 
(3) Lower part and side of transmitter 
chassis (par. 108). 
Connectors, Amphenol 108, 109, 107, and 106. 
Connector, Amphenol 105. 
Capacitor 11. 
Resistor 68. 
Capacitors 10-1, 10-2. 
Capacitors 9-1, 9-2. 
Antenna coaxial output line. 
(4) Oscillator compartment (par. 109). 
Antenna coaxial output line. 
Cathode line porcelain stand-off insulator. 
Antenna line porcelain stand-off insulator. 
Antenna line ceramic support. 
Cathode line ceramic support (upper line). 
Cathode line ceramic support (lower line). 
Grid line ceramic support (open end). 
Grid line ceramic support (shorted end). 
Porcelain tube sockets and porcelain tube socket 
stand-off insulators. 
Resistor 71. 
Capacitor 20 and antenna line. 
Capacitor 21. 
Resistor 71 mounting board. 
Cathode line (upper line). 
Cathode line (lower line). 
Grid line. 


106. Procedure for Replacing Items on Front 
Panel of Transmitter 


a. METER LIGHT. (1) Remove the screws at 
the four corners of the meter light shield and 
remove the shield. 


(2) The lamp is seated in a bayonet type 
socket. To remove, press down and turn a 
quarter turn. 

(3) To install a new lamp, reverse removal 
procedure. 

b. METER LIGHT SOCKET BRACKET. (1) Pro- 
ceed as above in removing meter light. After 
lamp has been removed, unsolder the two con- 
nections to the socket. 

(2) Remove the bracket and socket from the 
front panel by removing the one screw holding 
the bracket to the panel. 

(3) To install a new bracket socket, reverse 
the removal procedure. 

c. METER. (1) Remove the two bolted con- 
nections from the terminals of the meter. 

(2) From the outside edge of the meter case 
on the front panel remove the three screws 
holding the meter to the panel and remove the 
meter. | 

(3) To install the new meter, reverse the 
removal procedure. 

d. PILOT LIGHT JEWEL. (1) Grasp the metal 
rim of the jewel and turn it; at the same time 
pull outward. If it cannot be moved, insert a 
screw driver between the metal rim and the 
panel and gently pry the assembly away from 
the panel. 

(2) To install the new jewel, simply push it 
into place in the holder. 

e. PILOT LIGHT BULB. (1) This bulb can be 
removed and replaced without taking the trans- 
mitter from the rack. Simply remove the jewel, 
as described above, and unscrew the bulb from 
its socket. 

(2) To install the new bulb reverse the re- 
moval procedure. 

f. P1LoT LIGHT SOCKET. (1) Unsolder the 
four connections to the socket. 

(2) Compress the sides of the metal mount- 
ing clamp and unhook it from the pilot light 
jewel holder. 

(3) To install the new socket, reverse re- 
moval procedure. 

g. PILOT LIGHT JEWEL HOLDER. (1) Remove 
the pilot light socket as described above; it is 
not necessary to unsolder the connections to the 
pilot light socket terminals. 

(2) From the back of the panel, remove the 
locknut which secures the holder to the panel. 

(3) Remove the holder by pushing it out 
through the front panel. 








(4) To install the new holder, reverse re- 
moval procedure. 

h. CIRCUIT BREAKER. (1) Remove Tubes 
VT-231, VT-94, and VT-244, which are adja- 
cent to the circuit breaker on the chassis. 

(2) From the front panel remove the two 
screws which hold the circuit breaker in place. 

(3) Withdraw the circuit breaker from the 
chassis as far as the wiring allows so that the 
terminal connections are accessible. 

(4) Remove the connections from the term- 
inals at each end of the circuit breaker by 
removing the two screws which hold them in 
place. 

(5) To install the new circuit breaker, re- 
verse removal procedure. 


107. Top of Transmitter Chassis 


a. TRANSFORMERS AND CHOKES. (1) Remove 
bolted connections from terminals. 

(2) Remove the bolts from the mounting 
flanges on the chassis. 

(3) To install new part, reverse removal 
procedure. 

b. VariAc. (1) Remove knob by loosening 
setscrew in center of knob with a screw driver. 

(2) Remove the three nuts holding the ter- 
minal connections and remove the connections. 

(3) Remove the two bolts immediately above, 
and the one below, the adjusting shaft on the 
front of the mounting bracket. 

(4) To instal] new variac, reverse removal 
procedure. 

c. BLOWER OUTLET. (1) Remove the entire 
blower outlet mounting bracket by removing the 
two screws holding it to the chassis. 

(2) Turn the assembly over and remove the 
two bolted connections. 

(3) Unscrew the two bolts from the top of 
the bracket and remove the defective outlet. 

(4) To install new outlet, reverse removal 
procedure. 

d. OVERLOAD RELAY 138. (1) Remove the 
four screws holding the cover on the relay and 
remove the cover. 

(2) Unscrew the six slotted hexagonal nuts 
and remove the six connections to the relay. 

(3) Remove the four bolts at the corners of 
the mounting board and lift off the defective 
relay. 

(4) To install new relay, reverse removal 
procedure. 


e. CAPACITOR 12. (1) Remove the three 
soldered connections and resistor 67 from the 
terminals of the capacitor. 

(2) With an off-set screw driver, remove the 
two bolts holding the capacitor to the artificial 
line cover. 

(3) To install a new capacitor, reverse the 
removal procedure. 

f. ARTIFICIAL LINE. (1) Remove the cover 
from relay 139 by removing the four screws 
attaching it to the artificial line cover and power - 
measurement unit subchassis. 

(2) Remove the cover from the artificial line 
by removing the six bolts attaching the cover to 
the chassis. 

(3) Lift the cover clear of the artificial line. 
Do not remove any of the connections to capac- 
itor 12. 

(4) Unscrew the four bolts holding the 
artificial line mounting board to the chassis and 
lift off the artificial line. 

(5) To install the new artificial line, reverse 
removal procedure. 


Note. One of the bolts which holds the cover of the 
artificial line to the chassis is also used to ground the 
shield of the r-f line inside the oscillator compartment. 
When replacing the artificial line cover, be certain to 
replace these two ground connections. There is also a 
ground from a common side of resistor 67 and capacitor 
12 and this must be reconnected when the cover is 
replaced. 


g. RELAY 189. (1) Remove the four screws 
which hold the cover of the relay, and remove 
the cover. 

(2) Unsolder and remove the five connec- 
tions to the relay. 

(3) From the oscillator pomuartiiont remove 
the four screws which hold the small cover over 
the soldered connections to the tap on the 
antenna line. 

(4) Unsolder the connections to the tap on 
the antenna lines. 

(5) Unsolder and remove the four connec- 
tions to the terminal strip on the power meas- 
urement subchassis. 

(6) Remove the four screws at the four 
corners of the power measurement subchassis 
and lift it from the main chassis. 

(7) From the under side of the power meas- 
urement subchassis, remove the terminal board 
by removing the two bolts at either end of the 
board. 


(8) Lift the terminal board just enough to 
give access to the relay mounting screws and 
remove them. The relay may then be removed. 

(9) Before installing the new relay, solder 
a Jumper wire across the two inside terminals. 
Compare these connections with those on the 
old relay to be certain the work has been done 
correctly. 

(10) To install the new relay, reverse the 
removal procedure. 

h. POWER MEASUREMENT UNIT. (1) Remove 
the four screws which hold the cover of relay 
139 and remove the cover. 

(2) If it is required that the entire power 
measurement unit subchassis be removed, it is 
necessary to unsolder the four connections to 
terminal board on the subchassis. 

(3) From the oscillator compartment, re- 
move the four screws which hold the small cover 
over the soldered connections to the tap on the 
antenna line. 

(4) Unsolder the connections to the tap on 
the antenna line. 

(5) Remove the four screws at the four cor- 
ners of the power measurement subchassis and 
lift it from the main chassis. 

(6) To replace the power measurement unit 
subchassis, reverse the removal procedure. 

i. VERNIER TUNING FLEXIBLE SHAFT. (1) 
With an Allen wrench loosen the two setscrews 
that hold the coupling to the vernier tuning 
control on the front panel and remove the 
coupling. 

(2) Loosen the two setscrews on the phenolic 
coupling to the gear shaft and remove the 
coupling. 

(3) To install a new vernier tuning flexible 
shaft, reverse the removal procedure. 


108. Lower Part of Side and Bottom of 
Transmitter Chassis 


a. CONNECTORS, AMPHENOL, 108, 109, 107, 
AND 106. (1) Unsolder the connections to the 
pins of the socket. 

(2) Remove the screws from the four cor- 
ners of the mounting plate and remove the 
connector. 

(3) To install new connector, reverse the 
removal procedure. 

b. CONNECTOR AMPHENOL, 105. (1) Unsol- 
der the antenna connection and ground con- 
nection from the rear of the connector. 
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(2) From the outside of the transmitter case, 
remove the four screws within the circular cut- 
out portion of the assembly and remove the 
connector. 

(3) To install the new connector, reverse the 
removal procedure. 

c. CAPACITOR 11. (1) Short terminal of ca- 
pacitor to ground with capacitor safety shorting 
stick. 

(2) Remove high-voltage lead by unscrew- 
ing nut and slipping connection off terminal. 

(3) Loosen the bolt which holds the mount- 
ing clamp and slide the capacitor forward. 

(4) To install new capacitor, reverse re- 
moval procedure. 

d. RESISTOR 68. 
tube 801. 

(2) Remove nut from top of resistor. 

(3) Remove fiber and mica washer under nut. 

(4) Unsolder connection to resistor 61-4. 

(5) Remove ground connection. 

(6) Slide resistor off bolt. 

(7) Slide new resistor on bolt and reverse 
removal procedure. 

e. CAPACITORS 10-1, 10-2. (1) Remove two 
bolted connections to terminals. 

(2) Remove four screws holding mounting 
bracket to chassis. 

(3) Lift mounting bracket out and remove 
the defective capacitor. 

(4) When installing the new capacitor, be 
sure that the fiber separators are included in 
the assembly. 

(5) To install new capacitor, reverse removal 
procedure. 

f. CAPACITORS 9~1, 9-2. (1) Remove capac- 
itor 11. (See removal procedure listed above.) 

(2) Unsolder the two connections to the ter- 
minals of capacitors 9-1, 9-2. 

(3) Remove bolt holding mounting clamp 
around capacitor. 

(4) Open the clamp sufficiently to allow the 
capacitor to be withdrawn. 

(5) Withdraw the capacitor from the clamp. 

(6) To install new capacitor, reverse removal 
procedure. 

g. ANTENNA COAXIAL OUTPUT LINE. (1) 
From the back of connector 105, unsolder the 
antenna and ground connections. 

(2) Remove the four mounting clamps which 
secure the line to the chassis. 

(3) Remove the four screws which hold the 


(1) Remove modulator 





small metal cover inclosing the soldered tap 
connection to the power measurement unit and 
unsolder the connection. 

(4) Unsolder the tap to the antenna line. 

(5) The coaxial line may then be removed 
from the oscillator compartment. 

(6) To install a new line, reverse the removal 
procedure. 


109. Procedure for Replacing Items in 
Oscillator Compartment 


To replace any of the parts listed below it is 
necessary to remove the case from the oscillator 
compartment. To accomplish this, perform the 
23 basic steps, a to w as listed in paragraph 
142, chapter 3. After the 23 basic steps are 
completed, refer to the following detailed de- 
scription for the procedure for the replacement 
of each item. 

a. CATHODE LINE PORCELAIN STAND-OFF IN- 
SULATOR. (1) Perform the 23 basic steps (par. 
142 a to w, ch. 3). 

(2) From the back of the insulator, remove 
the one screw which attaches it to the shorting 
bar. 

(3) Remove the three bolts which attach the 
insulator to the panel, and slide the insulator 
out. 

(4) To install a new insulator, reverse the 
removal procedure. 

6b. ANTENNA LINE PORCELAIN STAND-OFF IN- 
SULATOR. (1) Perform the 23 basic steps (par. 
142 a to w, ch. 8). 

(2) Remove the screw which attaches the 
insulator to the antenna line. 

(3) Remove the screw which attaches the 
insulator to the panel and remove the insulator. 

(4) To install a new insulator, reverse re- 
moval procedure. 

c. ANTENNA LINE CERAMIC SUPPORT. (1) 
Perform the 23 basic steps (par. 142 a to w, 
ch. 3). 

(2) With an Allen wrench, loosen the set- 
screws and remove the shorting bar at the end 
of the antenna line. 

(3) Remove the two bolts from each end of 
the ceramic support and remove the support 
from the metal upright. 

(4) To install a new ceramic support, re- 
verse removal procedure. 

d. CATHODE LINE CERAMIC SUPPORT (UPPER 


LINE). (1) Perform the 23 basic steps (par. 
142 a to w, ch. 3). 

(2) Remove the two bolts holding the metal 
bar on the outside of the ceramic support. 

(3) With an Allen wrench loosen the four 
setscrews which hold the shorting bars in place 
on the upper cathode lines. 

(4) Pull the metal bar forward which will 
remove the outside sheath of the lines. 

(5) Remove the two bolts from either end 
of the support and remove the support from 
the metal uprights. 

(6) To install new ceramic support, reverse 
the removal procedure. 

e. CATHODE LINE CERAMIC SUPPORT (LOWER 
LINE). (1) Perform the 23 basic steps (par. 
142 a to w, ch. 8). 

(2) Drop the bottom plate by removing the 
Six screws attaching it to the mounting panel, 
metal upright, and the tube socket mounting 
brackets. 

(3) Remove the outer plate of capacitor 21 
by entirely removing the setscrews which at- 
tach the grid leads (pins 3 and 5) to the capac- 
itor. 

(4) Remove the four screws holding the gear 
assembly mounting bracket to the tube socket 
mounting bracket. 

(5) Remove the two screws holding the grid 
line brackets to the mounting panel. 

(6) This exposes the under side of the tube 
sockets. 

(7) Unsolder the cathode connections at lug 
attaching it to the cathode line. 

(8) Unsolder pin 4 filament leads at the pin. 

(9) Remove the four screws attaching the 
porcelain sockets to the tube socket porcelain 
stand-off insulator. 

(10) Lift off the porcelain tube sockets, which 
make accessible the six screws holding the 
cathode line (lower line) to the cathode line 
ceramic support (lower line). Remove these. 
six screws. 

' (11) Loosen four Allen setscrews on the 
shorting bars. 

(12) The cathode line (lower line) may now 
be removed. 

(13) Remove the two screws which hold 
the cathode line ceramic support (lower line) 
to the metal uprights. 

(14) To replace, reverse procedure. 

f. GRID LINE CERAMIC SUPPORT (OPEN END). 


(1) Perform the 23 basic steps (par. 142 a to w, 
ch. 3). 

(2) Perform steps 2 to 5 of the cathode line 
ceramic support (lower line) removal proce- 
dure. 

(3) Remove the four screws holding the grid 
lines to the support. 

(4) Remove the two screws attaching the 
support to the gear assembly mounting bracket. 
(5) To replace, reverse removal procedure. 

g. GRID LINE CERAMIC SUPPORT (SHORTED 
END). (1) Perform the 23 basic steps (par. 
142, a to w, ch. 3). | 

(2) Perform steps 2 to 5 of the cathode line 
ceramic support (ower line) removal procedure. 

(3) Remove the two screws holding the 
shorting bar to the support. 

(4) Remove the two screws holding the sup- 
port to the grid line brackets. 

(5) To replace, reverse removal procedure. 

h. PORCELAIN TUBE SOCKETS AND PORCELAIN 
TUBE SOCKET STAND-OFF INSULATOR. (1) Per- 
form the 23 basic steps (par. 142 a to w, ch. 3). 

(2) Perform steps 2 to 9 of the cathode line 
ceramic support (lower line) removal proce- 
dure. , 

(3) Tube sockets may now be lifted off. 

i. RESISTOR 71. (1) Perform the 23 basic 
steps (par. 142 a to w, ch. 3). 

(2) Drop the bottom plate by removing the 
six screws attaching it to the mounting panel, 
metal upright, and tube socket mounting 
bracket. 

(3) To replace, reverse removal procedure. 

j. CAPACITOR 20 AND ANTENNA LINE. (1) 
Capacitor 20 is an integral part of the antenna 
line. In order to replace capacitor 20, it is nec- 
essary to replace the entire antenna line assem- 
bly which includes capacitor 20. 

(2) To begin this replacement perform the 
23 basic steps (par. 142 a to w, ch. 3). 

(3) With an Allen wrench loosen the two set- 
screws on the shorting bar and remove it from 
the antenna line. 

(4) Remove the two screws which attach the 
antenna line to the stand-off insulators and 
remove line. 

(5) To install the new antenna line and ca- 
pacitor, reverse the removal procedure. 

Caution: After the antenna line is installed, 
bring the capacitor plates together and make 
certain that they are parallel before tightening 
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the stand-off insulator and the Allen setscrews. 
Then separate them at least 0.2 inch and have 
the entire capacitor approximately centered. 

k. CAPACITOR 21. (1) Perform the 23 basic 
steps. 

(2) Drop the bottom plate by removing the 
six screws attaching it to the mounting panel, 
metal uprights, and tube socket mounting 
bracket. 

(3) The gear assembly may now be moved 
by unscrewing the three screws that have be- 
come accessible. 

(4) With an Allen wrench remove the middle 
section of capacitor 21 and if either of the side 
sections needs replacing, unscrew and remove 
the tube grid pin lines and slide that section off. 

(5) To install new capacitor, reverse re- 
moval procedure. 

l. RESISTOR 71 MOUNTING BOARD. 
form the 23 basic steps. 

(2) Perform steps 2 to 6 of the cathode line 
ceramic support (lower line) removal procedure 
(e above). 

(3) Unsolder the plate line at one end of 
resistor 71 and the black covered high-voltage 
line at the other end. 

(4) Remove the four screws at the corner of 
the mounting board. 

(5) To install new board, reverse removal 
procedure. 

m. CATHODE LINE (UPPER LINE). 
form the 23 basic steps. 

(2) Perform steps 2, 3, and 4 of the cathode 
line ceramic support (upper line) removal pro- 
cedure (d above). 

(3) If it is desired to remove the inner cath- 
ode line, loosen the screws at the shorted end of 
the line and pull out. 

Caution: When replacing, make certain that 
the fibre insulating tube has been placed in the 
outer line first. 

n. CATHODE LINE (LOWER LINE). 
form the 23 basic steps. 

(2) Perform steps 2 to 12 of the cathode line 
ceramic support (lower line) removal proce- 
dure (e above). 

(3) If it is desired to remove the inner cath- 
ode line, loosen the screws at the shorted end 
of the line and pull out. 

Caution: When replacing, make sure that the 
fibre insulating tube has been placed in the 
outer line first. 


(1) Per- 


(1) Per- 


(1) Per- 





o. GRID LINE. (1) Perform the 23 basic (3) Remove the four screws holding the lines 


steps. to the support. 

(2) Perform steps 2 to 5 of the cathode line (4) Loosen the Allen setscrews and pull grid 
ceramic support (lower line) removal proced- line out. 
ure (e above). (5) To replace, reverse removal procedure. 
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Figure 89. Transmitter, tube arrangement. 
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Figure 91. Bottom view of transmitter. 
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Figure 92. Power measurement unit of transmitter. 
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Figure 94. Wiring diagram of terminal board T 61. 
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Figure 95. Wiring diagram of terminal boards T 62 and T 69. 
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Figure 96. Transmitter schematic of individual transformers and chokes. 
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Figure 97. Transmitter, wiring diagram of test circuit section. 
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Figure 98. Transmitter, artificial line, pictorial view. 
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Figure 99. Transmitter, artificial line, wiring diagram. 
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Figure 101. Transmitter terminal board, voltage and resistance measurement. 
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Figure 102. Terminal boards T 15, voltage and resistance measurement. 
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Section IV. RECEIVER 


110. Reference Data 


To assist the maintenance man while trouble 
shooting on the receiver many figures have been 
provided. In section IV, chapter 1 there are 
partial schematics and block diagrams, and at 
the end of this section there are groups of 
figures containing views of the receiver, a com- 
plete schematie and wiring diagram, drawings 
of terminal boards, voltage and resistance 
measurements, and waveforms. 


111. Introduction 


In section II trouble shooting based on the 
starting procedure is discussed. On the basis 
of step 3 which involves switching the receiver 
ON-OFF switch to the ON position, troubles, 
chiefly in the a-c circuit of the receiving system, 
can be spotted. The first four symptoms listed 
on the trouble-shooting chart deal with troubles 
of this nature. There are, however, many 
symptoms which are revealed on the radar dis- 
play oscilloscope while the set is in operation, 
or by means of test position number 7 and the 
test oscilloscope. Troubles of this nature in the 
receiving system will be discussed in this 
section. 


112. Lecalizing Trouble to Receiver 


a. If the IFF receiver grass and the trans- 
mitter pulse are not seen on the screen of the 
display oscilloscope when the STANDBY 
OPERATE switch is in the OPERATE position, 
but if the normal radar traces are present, the 
trouble may be isolated with the aid of the test 
switches to one of the major components. There 
are two possible reasons for this fault. Either 
the interconnector is faulty or the receiver is 
not operating. To determine which of these two 
is at fault, leave the STANDBY OPERATE 
switch on OPERATE and turn the TEST switch 
to position 7. If the receiver grass and trans- 
mitter pulse are now observed on the screen of 
the test oscilloscope when properly adjusted, the 
receiver is working properly and it can be 
concluded that the interconnector is not operat- 
ing correctly (sec. V). If no grass is observed, 
the receiver is faulty. Test position 7 may 
always be used to check the operation of the 
receiver. 


b. Trouble in the display oscilloscope is evi- 
denced by the lack of any picture on the screen 
or the presence of a distorted one when the 
selector switch is on STANDBY. In this case, 
reference should be made to TM 11-1510 for 
trouble shooting in the SCR-270 display Oscillo- 
scope BC—403. 

c. If there is an abnormal picture on the 
display scope when the SELECTOR switch is 
on OPERATE, but a normal one when on 
STANDBY, trouble shoot the contro] system 
(sec. V). 


113. Use of Trouble-shooting Chart 


When the trouble has been localized to the 
receiver, careful attention should be paid to the 
tuning eye and the dial lights. The significance 
of any abnormal conditions is given in the 
trouble-shooting chart which follows. By means 
of the chart, troubles may be localized to a 
section in the receiver without removing the 
receiver from the rack. When the trouble-shoot- 
ing chart is used, it is assumed that the 
transmitter has been checked and found to be 
in operation, the STANDBY OPERATE switch 
is in the OPERATE position, and the TEST 
switch on the interconnector in position 7. 


114. Signal Substitution 


a. GENERAL. When the trouble is localized 
to a section, such as Symptom H, where the 
trouble is within the i-f section, or Symptom I, 
where the trouble is in the r-f section, localiza- 
tion to a stage is possible by the method of sig- 
nal substitution or by the use of voltage and 
resistance measurements. At this time, the 
receiver should be removed from its rack. 

6b. How TO SET UP RECEIVER FOR SIGNAL 
SUBSTITUTION. (1)Description of equipment 
needed. (a) Test scope. Any IFF test scope 
may be used; the one that is adapted for use 
with Radio Equipment RC-150 is suitable. 

(b) Signal generator (I-198-A). This is an 
r-f generator with a range limited to the i-f 
frequency of the receiver. It has a graph on 
the inside of the front cover which furnishes 
the dial settings for the frequencies needed. 
There is a rough gain control called the MULTI- 
PLIER and a fine gain control which is called 
the OUTPUT. There is a shielded lead from the 
signal generator near the OUTPUT control 
which is the output lead. 
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(c) Test Cable 110. This is a special attach- 
ment between the receiver and scope to take the 
place of the GAIN CONTROL OUTPUT 
cable 101E. One end is a 3 prong Amphenol 
socket (female) and the other end has two spade 
lugs. 

(d) A-cinput cable for receiver (Cable 103). 
This is the spare transmitter power cable. 

(2) Connecting equipment for signal substi- 
tution. (a) Plug the line cord from the signal 
generator into the 110-120 volt a-c outlet 
(fig. 106). 

(b) Plug the line cord from the test scope 
into the 110-120 volt a-c outlet. 

(c) Using the spare transmitter power cable 
103 for receiver power, plug it into the 110-120 
volt a-c outlet. 

(d) Use test cable 110 to connect scope to 
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Figure 106. Receiver, set up for signal substitution. 
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receiver output connector 101E. Plug the 3 
prong (female) Amphenol socket into receiver 
output and connect the spade lugs to the Y 
signal input terminals of the scope. 

(e) On the connection from the signal gen- 
erator to the receiver an adaptation must be 
made on the signal generator output plug to 
allow the high side of the generator output to be 
placed at various points for testing the receiver 
(fig. 107). Connect a wire lead to the negative 
part of the generator output plug by unscrevw- 
ing the plastic portion a couple of turns and 
wrap one turn of wire around the threads and 
retighten. Connect an insulated lead around the 
portion of the plug on the outer side of the 
insulating washer. This lead should have an 
alligator clip (or probe) on it so that a good 
connection can be made on the various circuits 
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Figure 107. Adaptation of signal generator output lead for signal substitution. 
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being tested. The wire from the negative part 
of the generator output is grounded on the 
receiver chassis. The alligator clip (or probe) 
is used to apply the test signal to the various 
circuits being checked. 

c. PRELIMINARY ADJUSTMENT OF EQUIP- 
MENT. (1) Signal generator. (a) Put C.W.- 
MOD switch to MOD position. 

(6b) Put ON-OFF switch to the ON position. 

(c) Turn MULTIPLIER and OUTPUT to 
the maximum range (clockwise). 

(d) Using information on chart on inside of 
cover, adjust calibration dial for 11 megacycles. 

(2) Receiver. 
position and allow receiver a minute to warm 
up. 

(3) Test scope. (a) Put ON-OFF switch to 
the ON position. 

(6) Turn both horizontal and vertical deflec- 
tion plate connections, by means of the 
TERMINALS-AMPLIFIER § switch, to the 
AMPLIFIER position. 

(c) Turn TERMINALS-PROBE switch to 
the TERMINALS position. 

(ad) Adjust ATTENUATION toggle switch 
and knob to observe desired picture. A suitable 
setting is 10:1. 

(e) Place FREQUENCY RANGE control on 
the 220 scale. 

(f) Be sure to connect all chassis together 
and ground them. 


115. Method of Signal Substitution 


a. The procedure of signal substitution con- 
sists of putting a signal into the grid of a tube 
and seeing if that signal, amplified, appears on 
the plate as evidence that the signal has passed 
through the tube. When the signal placed on 
the grid can be picked up on the plate it is 
assumed that the tube and its various circuit 
elements are working normally. On rare occa- 
sions a signal is passed through a circuit in a 
seemingly normal manner due to the capacitive 
action of the tube or circuit. The gain, however, 
of that stage is lost and there is no amplifica- 
tion. After very little experience with signal 
substitution this action is easily detected. 

b. The signal from the signal generator 
should be applied to the grids and plates of the 
different stages, starting from the cathode 
follower and working back through the stages 
up to the mixer, making sure the signal] is con- 


Put ON-OFF switch to ON . 


nected from the signal generator to the plate 
and then to the grid of each successive tube. 
While working back through the stages the 
gain of the signal generator should be cut down 
so as not to overdrive the stage. This reduction 
of generator output will show that gain is being 
obtained through the various amplifier stages. 
When a stage is bad, the signal will not get 
through or there will not be normal gain. The 
five i-f stages, the 2d detector, video amplifier, 
the cathode follower, and the mixer or modu- 
lator stages can be checked by this method. The 
two r-f stages and the local oscillator stage can- 
not be checked by the signal generator provided 
with the IFF test set. 

c. When the signal is lost in any given stage, 
the trouble is isolated to that stage and the 
circuits directly connected to it. From this point 
on, the exact trouble should be located by means 
of voltage and resistance measurements (sec. 
I, ch. 2). 


116. Checking Video Section 


If the trouble appears to be in the video section 
of the receiver, as in Symptom E, the following 
method can be used as a quick and accurate 
check of the section. 

a. Place a jumper from a 6.3 a-c voltage 
source, such as terminal 19 of terminal board 
R23, to the cathode of the cathode follower, pin 
3 or 6 (VT-231). If a slightly distorted sine 
wave is seen on the radar scope, then the output 
circuit of the cathode follower is good. Place 
the jumper on the grid of the cathode follower 
(VT-231) (pin 1 or 4) and if a slightly dis- 
torted sine wave is seen on the scope, the 
cathode follower is known to be good. Place 
the jumper, from the 6.3 a-c voltage source, to 
the plate of the video (6SH7) to determine 
whether the coupling network is good. The 
same signal should be found on the scope as 
from the grid of the cathode follower. Next 
place the jumper from the a-c voltage source, 
to the grid of the video amplifier (6SH7) (pin 
4). The scope picture should now be a sine wave 
distorted approximately to a square wave. Put 
the jumper on the plate of the second detector 
(VT-90) (pin 5) to determine whether the 
coupling network is good. 

6. The a-c signal should be seen on the scope 
each time the jumper is placed on one of the 
above points. If the signal is lost, the trouble 
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is in that stage and its connecting circuits. 
Voltage and resistance measurements should 
be made to determine the exact cause of the 
trouble. 


117. Receiver Alignment Using Tuning Eye 
Indicator 


a. EQUIPMENT NEEDED FOR RECEIVER ALIGN- 
MENT. (1) Signal Generator I-198—A. 

(2) Aligning screw driver. 

(3) A-c input cable for receiver (103). 

(4) Test cable 110. 

b. CONNECTING THE EQUIPMENT FOR ALIGN- 
MENT. (1) Plug the line cord from the signal 
generator into the 110-120 volt a-c outlet. 

(2) Plug in the a-c input cable for the re- 
ceiver into the 110—120 volt a-c outlet. 

c. ALIGNMENT PROCEDURE. Alignment of 
the i-f stages of the receiver is carried out best 
with the receiver bottom plate fastened in place. 
This will help to prevent excessive regenera- 
tion. The alignment procedure is as follows: 

(1) Remove the oscillator tube VT—94. 

(2) Connect test cable 110 to receptacle 
101E at the rear of the receiver. This insures 
maximum gain. 

(3) Connect 110-120 volt a-c to the a-c input 
receptacle at the rear of the receiver. 

(4) Snap the ON-OFF switch to the ON 
position. 

(5) Connect the unmodulated signal from 
Signal Generator I-198—A to the I-F INPUT 
jack. To prevent the system from breaking 
into oscillation, alignment should first be made 
at reduced input. 

(6) Set the generator to 11 megacycles. 

(7) Adjust the eye transformer tuning slug 
for maximum closing of the tuning indicator 
eye. If the eye closes completely, reduce the 
_ output of the signal generator until maximum 
closure is clearly indicated. 

(8) Set the generator to 10.5 megacycles. 

(9) Adjust the second detector transformer 
tuning slug for maximum closing of the tuning 
indicator eye. 

(10) Set the signal generator to 8.9 mega- 
cycles. : 

(11) Adjust the fifth i-f and third i-f trans- 
former tuning slug, in order, for maximum 
closing of the tuning indicator eye. 

(12) Set the signal generator to 13.1 mega- 
cycles. 
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(13) Adjust the fourth i-f and second i-f 
transformer tuning slugs, in that order, for 
maximum closing of the tuning indicator eye. 

(14) Set the signal generator to 11 mega- 
cycles. 

(15) Adjust the first i-f transformer tuning 
slug for maximum closing of the tuning eye. 

d. OSCILLATION. If the system breaks into 
oscillation during adjustment, as evidenced by 
complete closure of the eye with no signal input, 
turn the slugs of the fifth and third i-f trans- 
formers all the way in. Then complete the 
adjustment of all the other transformers before 
returning to the fifth and third. 

e. EXCESSIVE REGENERATION. To check for 
excessive regeneration in the i-f system, the 
signal generator should be adjusted to a fre 
quency of 11 megacycles and the output ad- 
justed to zero. A _ zero-to-one milliammeter 
plugged into the I.F. OUT jack should read less 
than 0.3 milliampere. 


118. Additional Alignment Procedure Using 
Tuning Eye Indicator 


a. To align the i-f system when considerable 
misalignment has been caused by accident or 
replacement of i-f transformers, the following 
procedure should be followed: 

(1) Remove the oscillator Tube VT-—94. 

(2) Connect the unmodulated output of the 
Signal Generator I-198—A between the grid and 
ground of the fifth i-f amplifier Tube VT-176. 

(3) Set the frequency at 11 megacycles. 

(4) Adjust the eye transformer, 99, for 
maximum closing of the tuning indicator eye. 

(5) Set the frequency at 10.5 megacycles. 

(6) Adjust the second detector transformer, 
98, for maximum closing of the tuning indicator 
eye. 

(7) Shift the generator connections to grid 
and ground of the fourth i-f stage, VT-—176. 

(8) Set the frequency at 8.9 megacycles. 

(9) Adjust the fifth i-f transformer, 97-2, 
for maximum closing of the tuning indicator 
eye. 

Note. Care should be taken not to overload the tuning 
eye. This overload is indicated by an overlapping in 
the eye. To prevent this, reduce the signal generator 
input. 

(10) Shift the generator connections to grid 
and ground of the third i-f stage, VT-112. 

(11) Set the frequency at 13.1 megacycles. 








(12) Resonate the fourth i-f transformer, 
96-2, for maximum closing of the tuning indi- 
cator eye. 

(13) Shift the generator connections to grid 
and ground of the second i-f stage, VT-112. 

(14) Set the frequency at 8.9 megacycles. 

(15) Resonate the third i-f transformer, 
97-1, for maximum closing of the tuning indi- 
cator eye. 

(16) Shift the generator connections to grid 
and ground of the first i-f stage, VT-112. 

(17) Set the frequency at 13.1 megacycles. 

(18) Resonate second i-f transformer, 96-1, 
for maximum closing of the tuning indicator 
eve. 

(19) Shift the generator connections to the 
I.F. IN jack, 129-1. 

(20) Resonate the first i-f transformer, 95, 
for maximum closing of the tuning eye. 

b. If the i-f system breaks into oscillation at 
any time, turn the slugs of the fifth and third i-f 
transformers all the way in. Then complete the 
adjustment of all the other transformers before 
returning to the fifth and third. 


119. Receiver Alignment Using Test Scope 


a. The equipment needed to tune the i-f 
stages includes a signal generator, oscilloscope 
(or output meter), and a tuning screw driver. 
Since wave-shape and signal-to-noise ratio may 
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be directly observed on an oscilloscope, the scope 
is to be preferred to the output meter. 

b. A few precautionary measures to insure 
uniform results are necessary : 

(1) Keep the equipment close together. 

(2) Connect all chassis together with several 
short leads. 

(3) Ground the chassis. 

c. Preliminary to the alignment of the re- 
ceiver, the following steps must be taken (fig. 
108) : 

(1) Connect test cable 110 to receiver out- 
put socket and connect the spade lugs to the 
Y signal input terminals of scope. Use internal 
sweep. 

(2) Connect the output of the signal genera- 
tor to the I.F. IN jack, 129-1. 

(3) Turn the equipment on and allow it to 
warm up for a few minutes. 

d. After the equipment has reached its nor- 
mal operating temperature, proceed as follows: 

(1) Adjust the tuning dial of the signal gen- 
erator for an output frequency of 11 mc/s. 

(2) Increase the output level from zero until 
a picture is formed on the scope as shown in 
figure 109. 

(3) Adjust the core of the i-f coils of first 
and sixth transformers for maximum deflection 
on the scope. When this adjustment is being 
made, decrease the signal output of the signal 
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Figure 108. Receiver set up for alignment procedure. 
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generator to maintain the same deflection as in 
(b) ; otherwise distortion of the output due to 
overloading will cause misleading results. Ob- 
serve this precaution each time an i-f stage is 
adjusted. 

(4) Change the frequency of the signal gen- 
erator to 13.1 mc/s and adjust i-f coils 2 and 4 
for maximum deflection on the scope. 

(5) Change the frequency of the signal gen- 
erator to 8.9 mc/s and adjust i-f coils 3 and 5 
the same way. 

(6) Set the signal generator to 11 mc/s and 
adjust the tuning-eye tuned circuit (eye trans- TL38088 
former) for maximum closure of the eye. (The 
signal level may have to be increased. ) 










Figure 109. Scope pattern for alignment procedure. 


120. Receiver Trouble-shooting Chart 


A. SYMPTOMS: 1. Panel lamps, 126-1 and 126-2, do not light (step 3). 
2. Tuning eye does not light (step 3). 
3. All other indications normal (step 3). 





Probable location of fault Procedure 
A-c input circuit in receiver. 1. Check fuse 135 for open. 
2. If fault is not cleared, make a continuity test from plug 
124 on receiver through receiver switch 127 (fig. 35). 
3. Check primary of transformer 103 for open. 
4. If fault is not cleared, see item below. 
A-c input circuit from transmitter 1. Check the line voltage at plug 124. 
plug 109 to receiver plug 124. 2. If there is no voltage, make a continuity check from plug 


108 in transmitter through plug 109 in transmitter to 
plug 124 in receiver. 





B. SYMPTOMS: 1. Panel lamps do not light (step 3). 
2. Tuning eye lights (step 3). 
3. All other indications normal (step 3). 





Probable location of fault Procedure 
Defective light bulbs. 1. Check by replacing light bulbs. 
2. If fault is not cleared, see item below. 
Defective switch 128. 1. Turn off receiver switch and make a continuity test 
across the switch. 
2. If fault is not cleared, see item below. 
Defective panel light circuif. 1. Make a continuity test from terminals 8 and 9 of trans- 


former 103 to the terminals of the light bulbs (fig. 35). 





C. SYMPTOMS: 1. Tuning eye does not light (step 3). 
2. Panel lamps light (step 3). 
8. All .other indications normal (step 3). 


Probable location of fault Procedure 
Defective tuning indicator tube. 1. Check tube by replacement. 
2. If fault is not cleared, see item below. 
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Probable location of fault Procedure 
Defective power supply or wiring to 1. Check for plate voltage at pins 2 and 4 of the tuning 
tuning indicator tube. indicator tube. 
2. If there is no voltage at the pins, turn the power off and 
make a continuity test from pin 6 of transformer 
103 to pins 2 and 4 of the tuning indicator tube 
through switch 128 (figs. 128 and 129). 
3. If fault is not in the wiring, make a complete check of 
the power supply. 
4, If fault is not cleared, see item below. 
Defective tuning indicator circuit. 1. If there is voltage at pins 2 and 4 of the tuning indi- 
cator tube check the voltage and resistance values 
at all the other pins of the tube. 


D. SYMPTOMS: 1. Circuit breaker on transmitter kicks off (step 3). 
2. All indicator lamps go out (step 3). 





Probable location of fault Procedure 
Defective circuit breaker 117. 1. Measure voltage at junction of resistor 77 and choke 
102. Voltage should be 270 volts. If voltage is normal 
trouble is in circuit breaker. Replace circuit breaker 
with a spare. 
Short in receiver power supply. 1. If voltage is not normal at junction of resistor 77 and 
choke 102 check the power supply for a short (fig. 35). 


E. SYMPTOMS: 1. Grass and main IFF pulse do not appear on'radar scope. 
2. Tuning eye VT-215, can be closed. 
3. All other indications normal. 





Probable location of fault Procedure 
Defective video or cathode follower 1. Place test switch in position 7. 
stage in receiver. 2. If pattern on test scope shows no grass and no main 


pulse, trouble is in receiver. 

3. Check tube and associated circuit of video stage (fig. 32). 
4. Check tube and associated circuit of cathode follower. 

Defective IFF switching channel in 1. If pattern on test scope for position 7 is normal, trouble 

interconnector. is in interconnector. 
2. See paragraph 127, section V, Symptom E. 
F. SYMPTOMS: 1. Tuning eye VT-215, does not light. 
2. Grass and main IFF pulse do not appear on radar scope. 


8. Panel lamps 126-1 and 126-2 light. 
4. All other indications normal. 








Probable location of fault Procedure 
Defective power supply in receiver. 1. Check rectifier tube and associated circuit (fig. 35). 





G. SYMPTOMS: 1. Tuning eye VT—215, does not light. 
2. All other indications normal. 





Probable location of fault Procedure 
Defective tuning indicator stage. 1. Check tube VT-215 by replacement. 
2. If trouble is not cleared, replace tube and make a voltage 
and resistance check of the stage (fig. 115). Check 
switch 128 for continuity. 
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H. SYMPTOMS: 


1. No grass or signal on radar scope. 


2. Tuning eye VT-215, does not close. 
83. All other indications normal. 


Probable location of fault 
Defective stage from 2d i-f amplifier 
to 2d detector inclusive. 


Procedure 


1. Isolate trouble to stage by signal substitution (fig. 29). 
2. Make a resistance and voltage check of the suspected 


defective stage and the stage preceding it (fig. 115). 


I. SYMPTOMS: 
, 2. Grass appears normal. 


3. Tuning eye will not close. 


1. Main IFF pulse does not show through grass. 


4. All other indications normal. 


Probable location of fault 
Defective r-f tuning head. 


Procedure 


1. Check gearing for proper mechanical connection. 


2. Make a complete voltage and resistance check of the 
r-f stages (figs. 113 and 124). 


J. SYMPTOMS: 
2. Eye does not close. 


1. Grass on radar scope barely perceptible. 


38. All other indications normal. 


Probable location of fault 
Defective first i-f stage. 


Procedure 


1. Check tube and associated circuit of lst i-f stage 


(fig. 29). 


K. SYMPTOMS: 


1. Tuning eye VT-215, does not light. 


2. Panel lamps 126-1 and 126-2 do not light. 
3. Grass on radar scope normal. 


Probable location of fault 
Defective switch 128. 


Procedure . 


1. Check switch for continuity. Replace if defective. 





121. Procedure for Replacing Defective Elec- 
- trical Parts in Receiver 


a. INTRODUCTION. The information follow- 
ing is to assist the radar mechanic in replacing 
defective major parts in the receiver. Note that 
such replaceable items as small resistors, capac- 
itors, tube sockets, and tubes are not covered in 
these procedures. Neither is a procedure given 
when the replacement of the part presents no 
special difficulties. The procedures given in this 
section cover only items difficult to replace. 
These procedures have been worked out experi- 
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mentally and represent the shortest and best 
method of accomplishing the work. 

Cautions: 1. Before replacing a defective 
part, observe carefully its position, method of 
mounting, and wiring. This insures the correct 
installation of the replacement part. 

2. When removing such parts as 
switches and terminal boards, which have sev- 
eral wires attached at their terminals, be sure 
to tag the wires carefully so that they will be 
replaced in their proper positions. 

3. When disassembling a compo- 
nent, the screws, nuts, bolts, washers, and other 








small parts which are removed, should be put 
in small container to prevent their loss. 
b. LIST OF ITEMS COVERED. (1) Front panel 
(par. 122). 
Fuses. 
Toggle switch. 
Interlock switch. 
Window glass. 
(2) Under side (par. 123). 
R-f tuning head. 
Antenna input conduit. 
Tuning indicator tube clamp. 
I-f transformers. 
Transformers, chokes, and filter capacitors. 
Jacks. 
Capacitor No. 14. 
Fuse holder. 


122. Front Panel of Receiver 


a. FUSES. See transmitter, front panel. 

b. TOGGLE SWITCH. See transmitter, front 
panel. 

c. INTERLOCK SWITCH. See transmitter, top 
side. 

d. WINDOW GLASS. (1)Remove r-f tuning 
head. See procedure below. 

(2) Remove brackets which hold glass and 
remove the glass. 

(3) To install new glass, reverse removal 
procedure. 


123. Under Side of Receiver 


a. R-F TUNING HEAD. (1) With an Allen 
wrench, remove the tuning knobs from the 
front panel. 

(2) Remove all screws shown in figure 164. 

(3) Pull the front panel forward and drop it 
down to clear receiver chassis. 

(4) Remove tuning indicator Tube VT-215 
(6E5) and place it in back of chassis (fig. 165). 

(5) Remove the metal plate on the bottom of 
the tuning head by taking off the nuts and 
screws indicated as A in figure 165. 

(6) Unsolder wire in the i-f conduit from 
lug 5 of the first i-f transformer (fig. 165). 

(7) Unsolder the i-f conduit from the lug 
adjacent to the Tube VT-112. 

(8) Unsolder the capacitor at the end of the 
Orange lead (the antenna conduit) from the 
antenna coil. 


(9) Remove the clamp which holds the an- 
tenna conduit to the tuner case. 

(10) Remove the red and yellow leads from 
terminals 25 and 28 respectively. 

(11) Remove r-f tuner head from the re- 
ceiver chassis by removing screws B (fig. 165) 
and lifting the tuner head free. 

(12) To install the spare r-f tuner head, 
carefully place it in position in the receiver 
chassis and reverse the removal procedure. 

b. ANTENNA INPUT CONDUIT (fig. 165). (1) 
Unsolder the capacitor at the end of the orange 
lead (which is the antenna conduit) from the 
antenna coil. 

(2) Remove the four screws which hold the 
antenna conduit to connector 128. 

(3) To install a new conduit, reverse the 
removal procedure. 

c. TUNING INDICATOR TUBE CLAMP. (1) From 
the front panel remove two screws which attach 
the clamp and remove it. 

(2) To install the new clamp, reverse re- 
moval procedure. 

d. I-F TRANSFORMERS. (1) Unsolder the 
connections to the terminals of the trans- 
formers. 

(2) Remove from the under side of the 
chassis two nuts which attach the transformer 
to the chassis and remove the transformer. 

(3) To remove the case from the trans- 
former, remove the two nuts on top of the case 
and slip it off. 

(4) To install a new transformer, reverse 
the removal procedure. 

e. TRANSFORMERS, CHOKES, AND FILTER CA- 
PACITORS See transmitter, top side. 

f. JACKS. (1) Remove the soldered connec- 
tions from the terminals of the Jacks. 

(2) From the top side of the chassis, remove 
the locknut which secures the jack and push it 
out through the bottom of the chassis. 

(3) To install a new jack, reverse the re- 
moval procedure. 

g. CAPACITOR 14. (1) Unsolder the connec- 
tions to terminals of the capacitor. 

(2) From the side of the chassis remove the 
two screws which secure the capacitor. 

(3) To install the new capacitor, reverse 
removal procedure. 

h. FuSE HOLDER. See transmitter, bottom 
side. 
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Figure 110. Receiver, top view. 
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Figure 114, Receiver, bottom view. 
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Figure 112. Receiver, tube arrangement. 
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Figure 114. Receiver, schematic of power transformer 103 and choke 102. 
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Figure 116. Schematic and wiring diagram of terminal board R20. 
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TERMINAL 
OHMS VOLTS NO. VOLTS OHMS 
100K 270 | o INF 
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re) e) 7 = 0 1 MEG 
$ 
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f+ 
ia 
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121K 100 10 220 105K 
121K 100 tH 220 105K 
121K 100 12 0 1 MEG 
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0 o 14 o | MEG 
BOTTOM — > 
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Figure 117. Resistance and voltage chart for terminal board R20. 
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Figure 118. Schematic and wiring diagram of terminal board R21. 
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NOTE: SEE SOCKET VOLTAGE AND RESISTANCE CHART FOR CONDITIONS UNDER WHICH MEASUREMENTS WERE MADE 
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Figure 119. Resistance and voltage chart for terminal board R21. 
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Figure 120. Schematic and wiring diagram of terminal board R22. 
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Figure 121. Resistance and voltage chart for terminal board R22. 
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Figure 122. Resistance and voltage chart for terminal board R238. 
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Figure 124. Wiring diagram of r-f tuner. 
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Figure 125. Receiver, --f transformers. 
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Section V. INTERCONNECTOR 


124. Reference Data 


To assist the maintenance personnel while 
trouble shooting on the interconnector, many 
figures have been provided. In section V, chap- 
ter 1, there are partial schematics and block 
diagrams, and at the end of this section there 
are groups of figures containing views of the 
interconnector, a complete schematic and wir- 
ing diagram, drawings of terminal boards, 
voltage and resistance measurements and wave- 
forms, and. block diagrams of the seven test 
positions. 


125. Introduction 


Inasmuch as both the radar receiver output and 
the IFF receiyer output pass through the inter- 
connector, if an abnormal] pattern appears on 
the display scope at step No. 7 of the starting 
procedure, trouble in the interconnector must 
be suspected. Should trouble in the receiver be 
eliminated with the aid of test position 7 and 
in the transmitter with the aid of test positions 
4 and 5, trouble may be assumed to exist in the 
switching or blanking channels of the intercon- 
nector. It is well to bear in mind, though, that 
the fault might be in the radar display scope. 
If any of the test voltages besides those that 
come from the receiver and transmitter are 
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abnormal, the interconnector is at fault. Most 
of the troubles can be definitely localized to the 
control system by the use of the seven test 
positions. There are also troubles included in 
the trouble-shooting chart which do not affect 
any of the seven test positions. 


126. Signal Tracing in Interconnector 


After checking the seven test positions, if 
there is any doubt as to which stage is at fault 
in the interconnector, the interconnector may 
have to be signal traced. This is done by send- 
ing a 625-cycle signal from the audio signal 
generator supplied with Radio Set SCR-270, to 
terminal M of socket 105. The test scope is used 
as the output indicator for the signal tracing. 
See section I of this chapter for information on 
signal tracing. Place the probe of the scope at 
each point indicated on the waveform chart, 
figure 131. Start from the first stage of the 
channel involved and go through the intercon- 
nector until either no signal is found at a stage 
or a distorted signal is observed. When the 
trouble is isolated to a stage make a voltage and 
resistance check of that stage. For further 
reference, figures 134 to 140 will be helpful in 
determining the stages in the circuit for each 
of the seven test positions. 


Note. Do not check stages 3 and 4A for waveforms 
because the test scope will discharge capacitor 8 and 
incorrect waveforms will be obtained. Instead, check 
the cathode of 4B. If a step wave is observed, then 
stages 3 and 4A are operating correctly. 





Figure 130. Interconnector, set up for trouble shooting. 
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Figure 181. Interconnector waveforme. 


127. Interconnector Trouble-shooting Chart 





A. SYMPTOMS: 1. Red indicator lamp 108 on interconnector does not light (step 4). 
2. All other indicator lamps are lighted (step 4). 





Probable location of fault Procedure 
Open fuse 135 in interconnector. 1. Check the fuse and replace if necessary. 
2. If trouble is not cleared, see item below. 
1. Check lamp by replacing it. 
2. If trouble is not cleared replace original lamp and see 
item below. 
Defective indicator lamp circuit. 1. Check the Tubes VT-231 for filament glow. 

2. If the tubes are glowing make a continuity test from 
pins 6 and 7 of transformer 130 in interconnector to 
terminals of indicator lamp. 

Defective a-c input circuit. 1. If the Tubes VT-231 are not glowing, check for line vol- 
tage between terminals 1 and 2 of transformer 130. 
2. If there is no voltage make a continuity test from trans- 
mitter socket 107 through interconnector socket 105 
to terminals 1 and 2 of transformer 180. Test for 
. ; continuity between terminals 1 and 2. 


Defective indicator lamp. 





B. SYMPTOMS: 1. Radar scope completely filled with hash. 
2. All test positions normal. 
3. All other indications normal. 





Probable location of fault Procedure 
Defective pulse phase splitter, 6A. 1. Check tube and associated circuit, particularly output 


capacitor 14-4 and capacitor 4-1. 
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~ €¢. SYMPTOMS: 1. Radar signal does not appear on radar scope. 
2. All other indications normal. 


Probable location of fault Procedure 
Defective radar switching channel. 1. Make a resistance and voltage check of stages in channel. 
2. If trouble is not cleared, see item below. 
~— Open from output of radar switching 1. Check continuity from output of radar switching chan- 
= channel to cathode-ray tube of ra- nel through STANDBY OPERATE switch 113 to large 
dar scope. plug on interconnector. 

= 2. Check continuity from large plug 105 on interconnector 
to video stage and lower deflection plate on cathode- 
ray tube of radar scope. 


- D. SYMPTOMS: 1. Radar signal does not appear on radar scope. 
2. Distorted base line on radar scope. 
3. IFF signal appears on radar scope. 


Probable location of fault Procedure 
_ Defective blanking amplifier, stage 7. 1. Make a voltage and resistance check of stage and com- 
pensating network. 


* E. SYMPTOMS: 1. No IFF signal on radar scope. 
' 2. Radar signal normal. 


Probable location of fault Procedure 
Defective IFF switching channel. 1. Make a voltage and resistance check of stages in channel. 
2. If trouble is not cleared, see item below. 
Open from output of IFF switching 1. Check continuity from output of IFF channel through 
channel to cathode-ray tube of ra- STANDBY OPERATE switch to large socket (105) 
dar scope. on interconnector. 
: 2. Check continuity from large plug (105) on intercon- 
nector to deflection plate (pin 6) of cathode-ray tube | 
of radar scope. | 
Tube 6A defective. 1. Check stage. 


F. SYMPTOMS: 1. Radar and IFF base lines are distorted. 
2. All other indications normal. 





Probable location of fault Procedure 
Defective compensating and separ- 1. Check resistance of networks. 
ating networks. 


G. SYMPTOMS: 1. Radar baseline appears below IFF baseline on radar scope. 
2. All other indications normal. | 





Probable location of fault Procedure 
Defective clampers 9A, 10B, or 8A. 1. Make resistance and voltage check of clamper stages 
9A, 10B and 8A (fig. 149). 


H. SYMPTOMS: 1. Radar baseline appears below IFF baseline. 
2. Radar baseline very jumpy. 
38. Other indications normal. 








Probable location of fault Procedure 
Defective baseline compensation net- 1. Check resistor 74 and network (figs. 145 and 146). 
work. 
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I. SYMPTOMS: 1. Baseline separation wider than normal. 
2. Other indications normal. 





Probable location of farlz Procedure 
Defective baseline compensation and 1. Check capacitor 17 for short, resistor 75 for open, and 
separation network. remainder of networks (figs. 145 and 146). 





J. SYMPTOMS: 1. No baseline separation. 
2. All other indications normal. 





Probable location of fault Procedure 


Defective IFF separation network. 1. Check resistor 82-3 for open. 








K. SYMPTOMS: 1. Entire pattern on radar scope moves below bottom of screen. 
2. When vertical positioning control on radar scope is rotated clockwise, pat- 
tern moves up, but baselines still cannot be seen. 





Probable location of fault Procedure 
Defective output circuit of cathode 1. Check resistor 76-14 for open (fig. 56). 
follower 10A. 





L. SYMPTOMS: 1. No phase control of IFF signal possible except through switch on phase 
control knob. 
2. All other indications normal. 


Probable location of fault Procedure 
Defective phase shifting network. 1. Check capacitor 11-8 (fig. 42). 
2. Check resistor 96. 


M. SYMPTOMS: 





Position 1. 

1. No vertical or horizontal deflection on test scope (dot on screen). 

2. Positions 2, 3, 4, 5, no vertical or horizontal deflection. 

8. Positions 6 and 7, no horizontal deflection. 

4. Radar scope, radar receiver output on screen. 

5. All other indications normal. 

Probable location of fault Procedure 
Open in 625 cycle input from radar’ 1. Check continuity of circuit from pin 6 of 12 pin plug on 
oscilloscope to input of division radar oscilloscope through large plug (105) on inter- 
channel. connector (pin M) to input of stage 1A (fig. 41). 
N. SYMPTOMS: 
Position 1. 

1. Symptoms similar to symptom M. 

2. Very slight control of IFF phase by phase control. 

3. Rotation of phase control to clockwise position results in normal indications 
in all test positions; in counterclockwise position above abnormalities 
will return. 

4. All other indications normal. 

Probable location of fault Procedure 
Defective phase shifting circuit. 1. Check capacitor 11-8 for short (fig. 42). 
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O. SYMPTOMS: 

Position 1. 
No vertical voltage but normal horizontal voltage on test scope. 
Positions 2, 3, 4, 5, no horizontal or vertical voltages. 
Positions 6, 7, normal patterns. 
Radar scope, no baseline separation; no IFF display; distorted baseline. 
All other indications normal. 


ee 





Probable location of fault i Procedure 
Defective division channel. 1. Check voltages and resistances of stages 1A, 1B, 2A, 
2B, and 3A (fig. 41). 
2. Check resistors 60 and 70 in cathode circuit of 4A for 
open. 
3. Check voltages and resistances of blocking oscillator 4A. 





P. SYMPTOMS: 
Position 1. 
No vertical voltage, normal horizontal sweep on test scope. 
Position 2, no horizontal sweep. 
Positions 3, 4, 5, 6, 7, normal pattern. 
Radar scope, no baseline separation, no IFF display. 
All other indications normal. 
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Probable location of fault Procedure 
Defective cathode follower 4B. 1. Replace tube 4B and check patterns on test scope. 
2. If patterns are not correct, make a voltage and resistance 
check of the cathode follower circuit (fig. 149). 





Q. SYMPTOMS: 
Position 1. 

No vertical défiection, normal horizontal sweep on test scope. 

Positions 2, 3, 4, 5, 7, no vertical or horizontal voltages. 

Position 6, no vertical deflection. 

Radar scope, baseline alone appears in OPERATE position; radar receiver 
signal appears in STANDBY position. 

5. All other indications normal. 


SANS 





Probable location of fault Procedure 
Defective power supply. 1. Replace rectifier tube 15 and check patterns on test 
scope (fig. 61). 
2. If patterns are not correct, make a voltage and resistance 
check of the power supply (fig. 149). 





R. SYMPTOMS: 
Position 1. 
1. No vertical deflection; normal horizontal sweep, on test scope. 
2. Positions 2, 8, 4, 5, 6, 7, no vertical deflection. 
3. All other indications normal. 





Probable location of fault Procedure 
Defective cathode follower stage 1. Replace tube 6B and check patterns on test scope. 
(6B). 2. If patterns are not normal, make a voltage and resistance 
check of the stage (fig. 149). 
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Probable location of fault Procedure 
3. If trouble is not cleared, see item below. 
Defective switch 112A and wiring. 1. Check switch 112A, especially contact 8. 
2. Make continuity test from contact 8 to grid (pin 4) of 
cathode follower (6B). 





S. SYMPTOMS: 
Position 1. 





1. One vertical division obtained on test scope, division control has no effect; 
horizontal sweep normal. 
2. Positions 2, 3, 4, 5, no vertical or horizontal voltages. 
3. Positions 6, 7, normal patterns. 
4. Radar scope, no baseline separation; distorted baseline. 
5. Test scope, no brilliancy modulation. 
6. All other indications normal. 
Probable location of fault Procedure 
Blocking oscillator (4A). 1. Replace tube 4A, and check patterns on test scope 


(fig. 48). 
2. If patterns are not normal, make a voltage and resistance 
check of the stage (fig. 149). 





T. SYMPTOMS: 





Position 1. 
1. Vertical voltage on test scope controllable only from two to five steps. 
Horizontal sweep normal. 
2. All other indications normal. 
Probable location of fault Procedure 


Defective second limiter stage (2B). 1. Check resistor 55 for open (fig. 45). 





U. SYMPTOMS: 
Position 2. 
1. No horizontal deflection on test scope; vertical deflection normal. 
2. Positions 1, 3, 4, 5, 6, 7, normal patterns on test scope. 
3. Radar scope, baseline distorted. 





Probable location of fault Procedure 
Defective step amplifier stage (5A). 1. Observe baseline separation on radar scope. 
. If separation is abnormal, replace tube 5A and check 
patterns on test scope (fig. 49). 
3. If patterns are not normal, make a voltage and re- 
sistance check of the stage (fig. 149). 
Defective clipper stage (5B). 1. If separation of baseline appears normal, replace tube 
5B and check patterns on test scope. 
2. If patterns are now not normal, make a voltage and re- 
sistance check of the stage (fig. 149). 


i) 
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V. SYMPTOMS: 
Position 2. 
- 1. Horizontal and vertical voltages on test scope normal but no brilliance 

modulation present. 

2. Positions 1, 6, 7, normal patterns on test scope. 

3. Position 3, negative pulse on short horizontal sweep. 

4. Positions 4, 5, faint positive pulse which goes off the screen. Horizontal 
sweep very short. 

5. All other indications normal. 





Probable location of fault Procedure 
Defective multivibrator (12A and _ 1. Replace tubes 12A and 12B and check patterns on test 
12B). scope (fig. 60). 
2. If patterns are not normal, make a voltage and resistance 
check of the multivibrator (fig. 149). 





W. SYMPTOMS: 





Position 2. 

1. Horizontal and vertical voltages normal on test scope. No brilliancy modu- 
lation. 
2. Positions 3, 4, 5, no brilliancy modulation. 
3. All other indications normal. 
Probable location of fault Procedure 
Defective cathode follower stage 1. Replace tube 13B and check patterns on test scope 
(13B). (fig. 59). 


2. If patterns are not normal, make a voltage and resistance 
check of the circuit (fig. 149). 
3. If trouble is not cleared, see item below. 
Defective switch 112C and wiring. 1. Check switch 112C, especially contact 8. 
2. Make a continuity test from contact 8 to grid (pin 4) 
of cathode follower (13B). 





X. SYMPTOMS: 
Position 2. 
No vertical deflection on test scope. Horizontal sweep normal. 
Positions 1, 3, 6, 7, normal patterns on test scope. 
Positions 4, 5, no vertical deflection. 
Radar scope, no IFF pulse on cathode-ray tube. 
All other indications normal. 


ee al ade dl 





Probable location of fault Procedure 
Defective cathode follower stage 1. Replace tube 14 and check patterns on test scope (fig. 
(14). 48). 
2. If patterns are not normal, make a voltage and resistance 
check of the circuit (fig. 149). 
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Y. SYMPTOMS: 
Position 2. 

1. Horizontal sweep much longer than normal on test scope. Vertical voltage 
normal. (When interconnector is functioning properly, if sweep length of 
position 1 is set to equal 1 inch, then the normal sweep length in position 
2 should equal 14 inch. This fault will cause sweep length in position 2 
to be about 114 inches. 

2. All other indications normal. 


Probable location of fault Procedure 
Defective slow sweep circuit. 1. Check for open to capacitor 4-2 (figs. 145 and 146). 


Z. SYMPTOMS: 





Position 3. 

1. Horizontal sweep much longer than normal on test scope. Vertical voltage 
normal. 

2. Positions 4, 5, horizontal sweep longer than normal; vertical deflection nor- 
mal. 

3. All other indications normal. 

Probable location of fault Procedure 
Defective fast sweep circuit. 1. Check for open to resistor 90-3 (fig. 60). 


2. If trouble is not cleared, see item below. 
3. Check for open to capacitor 15. 





A(1) SYMPTOMS: 





Position 3. 
1. Pattern on test scope normal but unusually dim. 
2. Positions 4, 5, patterns unusually dim. 
8. All other indications normal. 
Probable location of fault Procedure . 


Defective fast sweep intensifying cir- 1. Check resistor 86 for open (figs. 60, 145 and 146). 
cuit. 





B(1) SYMPTOMS: 





Position 3. 
1. Pattern on test scope normal but unusually bright. 
2. Positions 4, 5, patterns unusually bright. 
3. All other indications normal. 
Probable location of fault Procedure 


Defective fast sweep intensifying cir- 1. Check capacitor 18 for short (fig. 60). 
cuit. 
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C(1) SYMPTOMS: 
Position 3. 


aa el a 


No vertical or horizontal sweep on test scope. 
Positions 1, 2, 6, 7, normal patterns on test scope. 
Positions 4, 5, no horizontal sweep. 

All other indications normal. 





Probable location of fault 
Defective test amplifier stage (138A). 


Procedure 


1. Replace tube 13A and check patterns on test scope. 


2. If patterns are not normal, make a voltage and resistance 
check of the circuit. 





D(1) SYMPTOMS: 
Position 6. 


1. No vertical deflection on test scope. Horizontal deflection normal. (Also 


see Symptom Q.) 


2. All other indications normal. 





Probable location of fault 
Defective test power supply voltage 
divider. 


Procedure 


1. Check resistor 90-2 for open (fig. 61). 





128. Precedure for Replacing Defective Elec- 
trical Parts in interconnector 


a. INTRODUCTION. The information follow- 
ing is to assist the radar mechanic in replacing 
defective electrical parts in the interconnector 
section of Control Unit BC—1162—A. It will be 
noted that such replaceable items as small re- 
sistors and capacitors, tube sockets, and tubes 
are not covered in these procedures. Neither is 
a procedure given when the replacement of the 
part presents no special difficulty. These pro- 
cedures have been worked out experimentally 
and represent the shortest and best method of 
accomplishing the work. 

Cautions: 1. Before replacing a defective 
part, observe carefully its position, method of 
mounting, and wiring. This will insure the 
correct installation of the new part. 

2. When removing such parts as 
switches, potentiometers, and tube _ sockets, 
which have several wires attached to their ter- 
minals, be sure to tag the wires so that they 
will be replaced in their proper positions. 

3. When disassembling a com- 
ponent, the screws, nuts, bolts, washers, and 
other small parts which are removed, should be 
put in some small container to prevent loss. 

6b. INDEX TO ITEMS. The replacement of the 


following items is discussed in the next para- 
graph: 
Pilot light jewel. 
Pilot light bulb. 
Potentiometers. 
Transformers and chokes. 
Filter capacitors. 
Rotary gang switches. 
Inductor 120. 
Connector 106. 
Connector 105. 


129. Step-by-Step Precedure to Replace items 


a. PILOT LIGHT JEWEL. (1) Remove the 
jewel by unscrewing it in a counterclockwise 
direction from its socket. 

(2) To install new jewel, reverse removal 
procedure. 

b. PILOT LIGHT BULB. 
described above. 

(2) Push bulb in, turn it counterclockwise, 
and remove it. 

(3) To install new bulb, reverse removal pro- 
cedure. 

c. POTENTIOMETERS. (1) Unsolder the con- 
nection to the terminals of the defective 
potentiometer. 

(2) With an Allen wrench loosen the set- 
screw on the knob and remove it. 


(1) Remove jewel as 
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(3) From the front panel remove the locknut 
which secures the potentiometer and remove it 
from the panel. 

(4) To install the new potentiometer reverse 
the removal procedure. 

d. TRANSFORMERS AND CHOKES. See replace- 
ment of electrical parts in transmitter. 

e. FILTER CAPACITORS. (1) From the under- 
side of the chassis remove the seven soldered 
connections to the capacitor (1A, B, C) ter- 
minals. 

(2) From the top of the chassis, remove the 
two bolts which attach the mounting flange to 
the chassis, and remove the capacitor. 

(3) To install the new capacitor, reverse the 
removal procedure. 

f. ROTARY GANG SWITCHES. (1) With an 
Allen wrench remove the control knob from the 
front panel. 

(2) With the tip of a screw driver, push out 
the small metal fastener in the slot on the 
extension shaft immediately back of the front 
panel. 

(3) With an Allen wrench loosen the set- 
screw which holds the extension shaft coupling 
to the switch and move the extension shaft back 
out of the way. | 

(4) Unsolder the connections to the ter- 
minals of the switch. 















TO E_ON SOCKET. 
105 (TRIGGER 
PULSE) 


TO J ON SOCKET 
105 CIF F SWITCHING) 


TO N_ ON SOCKET 

105 (RADAR 
SWITCHING) 

TO O ON SOCKET 

105 CRADAR RECEIVER 
INPUT) 


(5) Remove the locknut which attaches the 
switch to the bracket and remove the switch. 

(6) To install the new switch reverse the 
removal procedure. 

g. INDUCTOR 120. (1) Unsolder the connec- 
tions to the terminals of the inductor. 

(2) From the topside of the chassis, remove 
the bolt which secures the inductor. 

(3) To install the new inductor, reverse the 
removal procedure. 

h. CONNECTOR 106. (1) Unsolder the two 
connections to the terminals of the connector. 

(2) Remove the bolts at the four corners of 
the connector mounting and remove it from the 
chassis. | 

(3) To install the new connector, reverse the 
removal procedure. 

1. CONNECTOR 105. (1) Remove the four 
bolts which attach the back panel to the main 
chassis and push the panel back as far as the 
wiring will allow. 

(2) Unsolder the connections to the terminal 
of the connector. 

(3) Remove the bolts at the four corners of 
the connector mounting and remove it from the 


‘chassis. 


(4) To install the new connector reverse the 
removal procedure. 


TO INPUT OF RADAR 
SWITCH ‘CHANNEL. 
BLANKING AMPLIFIER (¢7). 
FROM OUTPUT OF TRIG- 
GER CHANNEL CATHODE 
FOLLOWER (14 ). 
FROM OUTPUT OF IF F 
SWITCHING CHANNEL 
CATHODE FOLLOWERCIOA) 


SWITCH IS SHOWN IN 
COUNTERCLOCKWISE 
“OPERATE'’ POSITION 


IN“STANDBY” POSITION 
SWITCH 1S TURNED ONE 
POINT TO RIGHT 


FROM OUTPUT OF RADAR 
SWITCHING CHANNEL 
CATHODE FOLLOWER(9B) 


TL 38070 


Figure 182. Action of STANDBY-OPERATE switch on radar switching channel. 
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Y-AXIS 


2A 
. 
e 
. Sod 
BRILLIANCY 
! SWITCH I12C 
ms O10 
an F f) ON ee ee ee T 
Tees OO O) ©) 
ne AG Cc Y-AXIS 


BC-403 


| ! 

— IG A] | 

== RECEPTACLE (105) ' ie | ! 
| — = | 

, EA) 

I 

1 

| 

| 

I 


X-AXIS IS 625 CPS SINE WAVE. 


Y-AXIS IS STEP - WAVE FORMED FROM 625 OjO! 

CPS SINE WAVE. | WQjoe2 

NO BLANKING VOLTAGE. . | = 

THE 625 CYCLE SWEEPS ACROSS THE SCOPE | TEST SCOPE 
ONCE FOR EACH STEP OF THE STEP WAVE L-——~—-~——--— 4 
AND MAKES A LINE FOR EACH _ STEP. TL38092 


Figure 184. Block diagram of position 1. 


PHASE 





X-AXIS IS A SLOW DURATION 
SWEEP 156 1 CYCLES BRILLIANCY 


SWITCH 





TRANSMITTER 





Y-AXIS IS TRANSMITTER OUTPUT 


BLANKING VOLTAGE (S OUTPUT PULSE 
OF 12-A TO GRIO OF CRT IN DUMONT 
SCOPE 


8C-403 
RECEPTACLE 





FF TRANSMIT TER 
Figure 185. Block diagram of position 2. TL 38093 
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MULTIVIBRATOR 
U, UNIT V, V D D V fe is sl CKT 


BRILLIANCY 
SWITCH 






X-AXIS IS 156 CPS FAST SWEEP. Y-AXIS IS DAMPED 
SINE WAVE OUTPUT FROM RINGING CIRCUIT IN 
THE CATHODE OF NO. 13A. 


BRILLIANCY VOLTAGE !S SIGNAL OUTPUT OF (2B. 
ADJUST IMAGE FOR I/2 IN. HIGH ANO H/2 IN. WIDE 
THEN CHECK TRANSMITTER PULSE AT POSITION 

NO.5 AGAINST THIS PULSE OF | COMPLETE CYCLE. 


8C-403 Y e25 \l 
RECEPTACLE ~~] CPS 


TL38094 


Figure 136. Block diagram of position 8. 
CATHODE 


a PHASE a | B a | ‘A A 0 #2 STANDBY 
7] UNIT [Y LY a : OPERATE SWITCH 


OE INTERCONNECTOR 


t BRILLIANCY 
SWITCH 






apace Ps es a | perc ccc cco eee "7 
TA 
FRECE CL ‘ 625 B! 

+ cps 


Y-AXIS IS PULSE FOR MEASURING. 
X-AXIS (S$ FAST PULSE SWEEP 


AT 186 CPS. y 
BRILLIANCY VOLTAGE |S PULSE / u a 
OUTPUT OF MULTIVIBRATOR. | ie : 
| — 
ae A = 
—_ a a= se ow om am = ee ww ee am am ow a and 
TEST SCOPE 
_ | TL 38095 


Figure 187. Block diagram of position 4. 
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X-AXIS 1S A FAST 136 CPS SWEEP (PULSE). 

Y-AXIS FOR “A” ANO "B” COMES FROM - TRANSMITTER 
TAP FROM TRANSMISSION LINES. 

SWITCH 139 MAKES CHANGE IN CIRCUIT FOR PULSE 

BLANKING VOLTAGE FROM PULSE OUTPUT 


OF MULTIVIBRATOR . 
ADJUST CAPACITOR O FOR MAXIMUM 
PATTERN HEIGHT @ 
U 


necePTacce 
by 
35 aware 
: 
As, | 
| 
: 
Figure 188. Block diagram of position 5. 
6 
a - 
2B ~ VT Ae 
6 8 ee 5 
peta = 
> 
4 ; 
l2A 
85-3 
@ 
a Sack 
oF CIRCUIT 
BC-403 
RECEPTACLE 


X-AXIS 1S 625 CPS FROM 
RADAR SCOPE 

Y-AXIS IS 60 CPS FROM 
SECONDARY OF TRANSFORMER 

BLANKING VOLTAGE IS AN 
OPEN CIRCUIT. 





Figure 139. Block diagram of position 6. 
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BRILLIANCY 


OPEN 
nee CIRCUIT 


















Z 
ee 
RECEPTACLE | 
RECEIVER ; Pe] fee | 
150 rel ° r Z | 
X-AXIS 18 625 CPS FROM | = = | 
BC 403 SCOPE, Y-AXIS 1S L 7 

OUTPUT OF RECEIVER. TEST SCOPE fea ee 
NO BLANKING VOLTAGE TL380es 

Figure 140. Block diagram of position 7. 
iFF SWITCH CHANNEL —— 
INTERCONNECTOR pier Bares 
FTAKEN FROM, 
LKEVER JACK | 

‘PIN NO. 6 

2 iON CRT | 

RECEIVER :TO VIDEO" 

OUTPUT RADAR SWITCH CHANNEL] LSTAGE 

‘Fe TRANSMITTER =— PULSE WIOTH CONTROL eer 
IFF 
para RECEIVER: 
NOTE PARTS LABELED IN OOTTED LINES { 
ARE CONNECTIONS FOR IFF RADAR 
RECEIVER 
PL-35 TL 38090 





Figure 141. Cable connection of components of the control system. 
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Figure 142. Interconnector, top view 
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Figure 143. Interconnector, bottom view 
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DUAL CHOKE 


Ge ee reese 


a —T 


CHOKE | 
121-A 


9.5 HENRIES 


| 
| 
| AT 85 MA DC. | 
| 


CHOKE 2 | 


30+ 0000000004 
Poa 





PRIMARY 


> 
x 
< 
e) 
z 
Oo 
VU 
WW 
My) 





POWER TRANSFORMER - 130 
— — ==! 


5S VOLTS 
2 AMPS 






o| | SEC. 2 
° WC 


RECTIFIER 









- 63 VOLTS 
| SEC.9 a5 amps 
7 
8 
ec'3 6.3 VOLTS 


c be 0.3 AMPS 
| [ELECTROSTATIC 


SHIELO 





BLOCKING OSCILLATOR - 131 


[OT 


TL38041 


Figure 144. Interconnector, schematic diagram of chokes and transformers. 
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SCHEMATIC 


TL38042 


Figure 145. Schematic and wiring diagram of terminal board 1 22. 
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TERMINAL 

OHMS VOLTS NO. NO. VOLTS 
72K 170 30 a oO 300 
72K 170 31 o : a 2 35 

1 MEG 0.2 32 O 77 O 3 35 
39K 36 33 oO ro} oO 4 300 
39K 36 34 tf) < o 5 0) 
10K 25 35 oO . oO 6 150 
IMEG 0 36 oO a) 7 25 
12K 65 _ 37 oO O 8 ISO 
95K 200 38 oO O 9 300 
10K 16 39 oO oO 10 0) 
60 K 160 40 O oO iL 300 
60K 160 4\ 8) } a) 12 O 
60K 160 42 o 4 OQ 13 300 
INF +) 43 a) < fs 14 ) 
INF O 44 0 a O 1S O 
lOOK 60 45 o < oO 16 6) 

BLANK BLANK 46 oO 2 O 17 BLANK 
12K 65 47 5) _ oO iS ) 
100K 60 48 oO O 19 300 
100K 60 49 oO Oo 20 0.5 
l0OK 60 50 o O 21 300 
135K 35 51 oO 7 O 22 0.1MEG 
135K 35 52 oO =~ oO 23 300 
l0OK 50 53 O Oo 8) 24 0.4MEG 
100K 50 54 8) 5 8) 25 300 
125K i72 55.| a os O 26 0.4MEG 
125K I72 56 a) : a) 27 — 300 

1 MEG 0) 57 0 . O 28 270 
35K 270 58 0 O 29 +300 


NOTE: SEE SOCKET VOLTAGE AND RESISTANCE CHART FOR CONDITIONS 
UNDER WHICH MEASUREMENTS WERE MADE. 


Figure 146. Voltage and resistance charts of terminal board I 22. 


OHMS 


25K 
119K 
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lIiSK 
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SK 
25K 
INF 
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25K 


INF 
INF 


BLANK 
2.2MEG 


25K 


1.1 MEG 


25K 

900K 
2SK 
1MEG 
25K 

| MEG 
25K 
30K 
25K 


TL 38023 
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Figure 147. Schematic and wiring diagram of terminal board I 23. 
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TERMINAL 


OHMS VOLTS NO. NO. VOLTS OHMS 
1 MEG 9 29 O 0 58 o 0 
1 MEG 0 28 D 0 57 76 75K 
25K 300 27 0 us O 56 260 ak 
48K 220 26 a) 4 0 55 12 220K 
48K 220 25 O o 54 65 12K 
INF 0 24 D us o | 53 o2 1 MEG 
25K 300 23 D ° o 52 12 220K 
25K 300 22 0 O 51 103 18K 
25K 300 21 O O 50 30 135K 
INF 0 20 O O 49 30 135K 
200K 0.4 19 D 7 0 48 58 85K 
200K 0.4 18 fe) ~ ts) 47 58 85K 
150K 17 17 O 2 O 46 o 220K 
25K 300 16 a) < so 45 | 55 85K 
25K 300 15 O © Fo 44 225 85K 
85K 250 44 O Z oo 43 225 85K 
85K 250 13 o z O 42 O 1 MEG 
BLANK BLANK 12 a a 4a BLANK BLANK 
INF 0 1 O o 40 30 22K 
2.200 5 10 O O 39 O . 0 
2,200 5 9 O O 38 0.1 500K 
2,200 5 8 O ._ oO 37 30 43K 
0 0 7 0 n o 36 45 32 TO 64 
25K 300 6 0 So oO 35 60 65K 
25K 300 5 8) 5 1s) 34 75 65K 
14K 10 4 D e D 33 35 32K 
14K 10 3 0 9 oO 32 0 0 
14K 10 2 O o 31 0 1 MEG 
INF o ’ o o 30 O 1 MEG 





NOTE: SEE SOCKET VOLTAGE AND RESISTANCE CHART FOR CONDITIONS 
UNDER WHICH MEASUREMENTS WERE MADE. 


TL 38024 
Figure 148. Voltage and resistance charts of terminal board I 28. 
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Figure 145. Schematic and wiring diagram of terminal board I 22. 
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Sh a ad i a a I 1 
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UNDER WHICH MEASUREMENTS WERE MADE. 
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Figure 146. Voltage and resistance charts of terminal board I 22. 
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Figure 147. Schematic and wiring diagram of terminal board I 23. 


176 





OHMS VOLTS 
1 MEG 0 
1 MEG 0 
25K 300 
48K 220 
48K 220 
INF 0 
25K 300 
25K 300 
25K 300 
INF @) 
200K 0.4 
| 200K 0.4 
| 180K 1.7 
25K 300 
25K 300 
85K 250 
85K 250 
BLANK BLANK 
INF ) 
2,200 5 
2,200 5 
2,200 5 
0 0 
25K 300 
25K 300 
14K 10 
14K 10 
| 14K 10 
| INF 0 


NOTE: SEE SOCKET VOLTAGE AND RESISTANCE CHART FOR CONDITIONS 
UNDER WHICH MEASUREMENTS WERE MADE. 


TERMINAL 


TO REAR OF SET 


BOTTOM 


TERMINAL BOARD I 23 
Oo 


TO FRONT OF SET 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o 
e 


- vn w && YW AN BW O 
ooaoaoaodaoaoeaaqadcgeaaod=ada a 


Oo Oooadaadoooaaaaaauaa 





NO. 


58 
57 
56 


54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 


34 
33 
32 
31 

30 


VOLTS 


76 
260 
1.2 
65 
0.2 
1.2 
103 
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Figure 148. Voltage and resistance charts of terminal board I 28. 
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VT-231 VT-231 
; (68N7-GT) 2 (65N7-GT) 
2 ( 


PLATE Ti PLATE T2 
w) 172 (v) 270 


(mR) 125% (R) 35K 


ran 86 TI GRIO TI CATHODE T2 


(v) © (Wy) 28 
(R) 100K (R) MEG (R) 10K 
CATHODE THE 


Ww) = «4 Vv. 
(R) IMEG (Rr) 0 









NOTE: Tl IS FIRST SECTION 
T2 1S SRCOND SECTION. 


NOTE: 
INTERCONNECTOR VOLTAGE ANO RESISTANCE MEASUREMENTS 
TEST CONDITIONS 


1). NO SIGNAL. 
(2). ALL TUBES IN. 
(3). GAIN AND PHASE CONTROLS AT COMPLETE 
COUNTERCLOCKWISE POSITIONS. 
' (4). DIVISION CONTROL AT EXTREME CLOCKWISE 
POSITION. IN OTHER POSITIONS I(T 1S UNSTABLE, 
BLOCKING OSCILLATOR MAY BE FREE RUNNING 
OR TRIGGERED BY INTERFERENCE. TUBE CAN 
ALSO BE TAKEN OUT TO AVOID THIS CONDITION. 
POWER SUPPLY OUTPUT FALLS TEN VOLTS 
WHEN DIVISION 1S ROTATED TO COUNTERCLOCKWISE 
POSITION, PLATE OF 28 (SECOND LIMITER) FALLS 
100 VOLTS. 
(6). TEST SWITCH IN POSITION 1. OPERATE STANOBY 
SWITCH IN OPERATE POSITION. 
(6). READINGS TAKEN WITH (000 OHMS PER VOLT 
VOLTMETER;, GRID READINGS GIVEN HERE ARE 
NOT ACCURATE AT ANY OTHER SCALE. 
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| Figure 150. Interconnector, tube arrangement. 
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Capacitors ° Resistors 
Part No. Qty. Capacity Type | Tol. % Volts DC Part No. | Qty. | Ohms Tol. % | Watts 
lea Ra se ee 2 i See ee Sa he ah RT 
1 | 
Ptah seneeeed eal eucs | 2.5 MF....| O1. ...__.. sh Gees 600 69-1 to 69-2.....| 2 10,000 | 20 is 
|: rn Da Meer eene 2.5 MF.___| Oil___._.__ . eee 600 69-3 to 60-5... _| 3 10,000 20 \y 
IConee <ss eecel| oa 5.0 MF....| Oil.--. . -|_----.... | 600 (|| Cae ane 1 15,000 10 Is 
21 to 2-2... .___- 2 1.0 MF__..| Oil... -.|.. .) _L-- 400 71-1 to 71-2_..-- 2! 47,000 10 1 
3-lto34__.._.___| 4 1.0 MF....| Oil... . . |. . 600 i nr 1 47,000 10 1 
4-1 to 4-2__..._._- 2 .O1. MF__..| Paper..__--- +20..__.. 400 72-1... +. | 1 22,000 20 \ 
BEF ieee bea 1 .O1. MF__ .| Paper__.__-- +20.. _.. 400 $262 ese ok: a 22,000 20 i oy 
Bice tic ge uel’ “dl 180 MMF..| Mica... | +3_..___- 500 1k ee 4 47 ,000 20 1 
O....----. ee ee | 250 MMF-__| Mica... - | —10440.. 500 74. se 1 330,000 10 M 
: ean 1 1 75 MMF..| Mica_.._ ...| +5..__-- 500 7 fs ee oe l 2.4 MEG 5 4 
Be baer oeats anes 1 1100 MMF-_-| Mica... ....| +8..... 500 76-1 to 76-12... , 12 1 MEG 20 4 
Ooi slay bas ah 100 MMF-..| Mica... .. .| —10+440 500 76-13 to 76-14. .| 2 1 MEG 20 i OW 
10-1 to 10-3._ ...- 3 1 MF ...| Paper_.___-- +20... 400 77-1 to 77-2... , 2 | 68,000 20 1 
10-4 to 10-9______- 6 .1 MF.._.| Paper.._.. -| #20..__.. 400 78-1 to 78-4... - 4 | 22MEG 20 1 
11-1 to 11-2.__. 2 .006 MF___.| Paper.... _- +20..._.. 600 78-5... _.. g af eo 2.2 MEG 20 4 
11-4 to 11-7______- 4 .006 MF....| Paper. .. ..| +20... . 600 79 an 1 220 , 000 10 M4 
1I-8..... ...-....| 1 | .006 MF._..| Paper.._.__- +20... ' 600 80-1 to 80-2. _.| 2 220 ,000 2» : | 
12-1 to 12-15. _.__| 15 Spark Plates... 80-3 to 80-4__.. 2 220.009 | 20 1 
13-1 to 13-3__. __. 3 Spark Platcs_- 82-1 to 82-2_.. 2 220 , 000 20 M 
14-1 to 14-4__..__- 4 .05 MF.___| Paper. +20... 600 82-3._.__...... | 220,000 20 % 
ee eee I | .008 MF_._.| Mica. ......| +20..._.. 500 83-1 to 83-3 .. 3 220 20 ! 
(rr, 100 MMF _| Mica. __.| +10._._ . 500 85-1 to 85-3__- 2 47.000 | 10 4 
Miz, 4c. + Beeces I 5  MMF..| Ceramicon_... +20. ...| 500 | eee l 47,000 10 4 
18. . _- . 1 40 MMF.-_| Mica.___.... +10. . |.. 500 86 ttt 1 680.000 | 10 ‘4 
Wao.” “eetesce 1 200 MMF.. Mice —10+40._' 500 87-1__._.. 1 10,000 10 4 
87-2 to 87-3... 2 10,000 | 10 4 
eee _ ] s2.000 |! 20 y 
7 Resistors | a) 1 1 MEG 10 | i) 
pet = __|| 90-2 to 90-3 2 1MEG | 10 Mi 
; 93...__.._..._.. 1 50,000 | Variable Contra 
Ohms .- Tol. +% Watts — O04 ude ko, ! 
| =F ete, . COB ie. ee l 3,500 l Variable Control 
| 96.. ____...... 1 1 MEG | Variable Contre! 
ee Sue nl 470,000 20 ly | a ae ma 
56-1to 56-2 _.__' 2 100,000 20 l 97_. _ ; 1 22.000 wee 
56-3,......_- Tee ee | 100,000 20 1 7s | 
57-1____. Sy tiniest 1 150,000 20 1 | Miscellaneous Parts _ 
57-2 to 57-3... _-| 2 150, 000 20 1 Se | 
57-4 to 57-7___. : 4 150,000 20 1 105... : 1 Receptacle 
Deb sic “aden 1 220 ,000 10 1 106__ _. - 1 Receptacle 
S32 se en eee 1 220,000 10 1 108_.______.-- 1 Lamp, 6-8 volts 
59-1 to 59-3. ____ | 3 10,000 20 1 =e, eens! | erica? 
(11 eee ee 1 22,000 10 lg 112-B___.. ro ie Switch, Test 
61-1to 61-3... | 3 15,000 20 | 1 112263. ux “deus: 
62... _. 1 2,200 | 20 14 1 ee 1 Switch, Selector 
63. _.. 1 | 27,000 20 14 bite dees Ue, Switch (A.C. Power) 
64~1 to 64-2.. 2 270,000 10 4 115__- Joa, of Switch, relay 
651... 2 2. --.] 1 100,000 20 % 120. ..- sal, UES Inductance, timer 
65-2.. _- ee ee | 100, 000 20 % (PigA ce. el callous Filter choke, 9.5 henries | 
65-3... .. kk. 3 - 100, 000 20 ig 121-B.. ---.---. 1 Filter choke, 9.5 hears | 
66_._.. : 1! 1,500 20 4 130__. = 1 Transformer, power 
67 oncs ote 2A, ot a 3,300 20 1 131__- aes | Transformer, blocking °**- 
US ee ere 1 6.800 20 : ly 135s .2o033 ohes ol Fuse 3 amp. - 
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Section Vi. WAVEMETER 


130. Reference Data 


To assist the maintenance man while trouble 
shooting on the wavemeter many figures have 
been provided. In section VI, chapter 1, there 
are partial schematics and block diagrams, and 
at the end of this section there are groups of 
figures containing views of the wavemeter, a 
complete schematic and wiring diagram, draw- 
ings of terminal boards, voltage and resistance 
measurements and waveforms. 


131. introduction 


a. Troubles that arise when setting the fre- 
quency of the receiver by means of the wave- 
meter may be sectionalized by making a simple 
check. Following the instructions given in 
paragraph 73, chapter 4, TM 11-1317, tune 
receiver OSC knob until receiver tuning eye 
closes. If eye fails to close, defect is either in 
the wavemeter oscillator or in the receiver. To 
determine which component is at fault do the 
following: 

(1) Tune variable line resonator by means 


132. Wavemeter Trouble-shooting Chart 


of the handwheel to the frequency of the wave- 
meter auxiliary oscillator. 

(2) If proper deflection of wavemeter tuning 
eye is obtained, wavemeter oscillator is operat- 
ing properly and fault is in the receiver. If no 
deflection of tuning eye is obtained, fault is in 
wavemeter. 

b. Troubles that arise when determining the 
frequency of the transmitter may also be sec- 
tionalized easily. Following the instructions 
given in paragraph 120, chapter 6, TM 11-1317 
tune the variable line resonator by means of 
the handwheel until the wavemeter tuning eye 
closes. If the eye does not close, either the 
transmitter or the wavemeter is defective. To 
determine which component is at fault, do the 
following: 

(1) Switch the wavemeter to REC position. 

(2) Tune wavemeter oscillator to frequency 
of variable line resonator. 

(3) If proper deflection of tuning eye is 
obtained, wavemeter is normal and the trans- 
mitter is at fault. 

(4) As a further check, check position four 
on the test scope. If a proper pulse appears, the 
transmitter is being triggered properly. Then 
check position 5A. If proper pattern is seen, 
transmitter power output is normal and the 
wavemeter is probably defective. 





A. SYMPTOMS: 1. Tuning eye VT-98 and pilot lamp 126 do not light when power switch 128 


is placed in ON position. 


2. All other indications normal. 





Probable location of fault 
Defective input power circuit. 


Procedure 


1. Check switch 128 for continuity. 


2. Make a continuity test from connector 124 on wavemeter 
through plug 106 on interconnector to interconnector 
power supply. 





B. SYMPTOMS: 1. Pilot lamp 126 does not light when switch 128 is placed in ON position. 
2. Tuning indicator lamp glows. 
3. All other indications normal. 





Probable location of fault 
Defective pilot lamp or connections. 


Procedure 


1. Replace pilot lamp. 


2. If trouble is not cleared, check circuit for short or open 


(fig. 157). 
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C. SYMPTOMS: 1. Tuning indicator VT-98 does not light when power switch 128 is placed in 
ON position. 
2. Pilot lamp 126 glows. 
3. All other indications normal. 


Probable location of fault Procedure 

Defective tuning eye circuit. . Check potentiometer 63 for open. 

. Make a voltage and resistance check of the circuit (figs. 
154 and 157). 

. Check by replacing tube. 

. If trouble is not cleared, see item below. 

. Inspect power switch 128. 

. Make a continuity test from connector 124 on wavemeter 
through connector 106 on interconnector to intercon- 
nector B+ power supply. 


nN he 


Defective power input circuit. 


nN et ® CO 





D. SYMPTOMS: 1. Rotation of EYE ADJ control fails to close tuning eye. 
2. Rotation of TUNING CONTROL fails to close tuning eye (switch 127 on 
TRANS position). 
8. Tuning indicator and pilot lamp glow. 
4. All other indications normal. 





Probable location of fault Procedure 

Open in grid circuit of VT-98. 1. Check continuity or resistance to ground (fig. 154). 

Defective (6SF5) d-c amp. 1. Check tube and circuit. 

Filtering network defective. 1. Check continuity for shorted capacitor or open resistors. 

Defective (9006) detector. 1, Check tube and circuit. ° 

Cavity resonator. 1. Make visual check of variable line resonator to make 
sure that sliding disk is connected to gears and tuning 
knob. 

Defective r-f signal input circuit. 1. Check cable 107, socket 125, and antenna transmission 


line and wavemeter coupling link for continuity. 





E. SYMPTOMS: 1. Rotation of EYE ADJ fails to close tuning eye. 
2. Rotation of TUNING CONTROL fails to close tuning eye (switch 127 on 
REC position). 
8. Tuning eye can be closed when switch is in TRANS position. 
4. All other indications normal. 





Probable location of fault | Procedure 
Defective coupling. 1. Make visual check of coupling circuit between local oscil- 
lator and variable line resonator. 
2. If trouble is not cleared, see item below. 
Defective oscillator stage (VT-202). 1. Replace tube and check operation of tuning eye. 
2. If tuning eye does not close, make voltage and resistance 
check of oscillator circuit (figs. 154, 155, and 157). 





F. SYMPTOMS: 


1. Tuning eye closes and opens slowly without any movement of EYE ADJ 


’ 


control (switch 127 in REC position). 
2. All other indications normal. 


Probable location of fault 
Oscillator VT-202 unstable. 


Procedure 


1. Replace oscillator tube and retune circuit. 


2. If tuning eye still is unstable, make a voltage and re- 
sistance check of the oscillator circuit (figs. 154, 155, 
and 157). 


G. SYMPTOMS: 
meter oscillator. 


1. Impossible to close tuning eye on receiver when tuning receiver to wave- 


2. Tuning eye on wavemeter can be closed by oscillator in wavemeter. 
3. All other indications normal. 


Probable location of fault 
Defective coupling. 


Procedure 


1. Inspect coupling between oscillator and antenna. 


2. If trouble is not cleared, see item below. 


Defective receiver. 


133. Procedure for Replacing Defective Elec- 
trical Parts in Wavemeter 


a. INTRODUCTION. The information  con- 
tained in the following section is to assist the 
radar mechanic in replacing defective major 
parts in the wavemeter. Note that such replace- 
able items as small resistors, capacitors, tube 
sockets, and tubes are not covered in these 
procedures. Neither is a procedure given when 
the replacement for the part presents no special 
difficulty. The procedures have been worked out 
experimentally and represent the shortest and 
best method of accomplishing the work. 

Cautions: 1. Before replacing a defective 
part, observe carefully its position, method of 
mounting, and wiring. This will insure the 
correct installation of the replacement part. 

2. When removing such parts as 
switches, potentiometers and tube _ sockets, 
which have several wires attached to their 
terminals, be sure to tag the wires carefully so 
that they will be replaced in their proper posi- 
tions. 

3. When disassembling a compo- 
nent, the screws, nuts, bolts, washers, and 
other small parts which are removed, should be 
put in some small container to prevent their 
loss. 

b. LIST OF ITEMS COVERED. 
wavemeter (par. 134). 
Antenna rod and sheath. 


(1) Outside of 


1. See section IV, chapter 2. 


Tuning knob. 

Pilot light socket and bracket. sata 

Connectors 124 and 1285. | 
(2) Inside of wavemeter (par. 135). 

Eye adjustment potentiometer flexible shaft. 

Tuning indicator tube (VT-98). 

Wavemeter pick-up loop assembly. 

Inductance loop 90. 

Tube socket 9002. 

Tube socket 6SF5. 

Potentiometer 63. 

Variable capacitor 1. 
(3) Parts requiring remodeling oscillator 

chassis (par. 141). 

Tuning indicator tube socket. 

Resistor 61. 

9006 tube socket. 

Diode pick-up loop assembly. 

Capacitor 2-1. 


134. Piacement of items in Outside of 
Wavemeter 


a. ANTENNA ROD AND SHEATH. (1) Remove 
the two lower mounting screws from the fiber 
insulators which attach the antenna sheath to 
the resonator. 

(2) Unsolder the lug from the inside end of 
the antenna sheath. 

(3) Loosen the two screws on the top of the 
fiber insulators. 

(4) Slide the antenna assembly from be- 
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tween the two mounting insulators and out 
through the front of the panel. 

(5) To install, reverse removal procedure. 

b. TUNING KNoB. (1) With the long end of 
an Allen wrench loosen the setscrew which 
fastens the knob to the shaft and pull the knob 
off. 

(2) To install the new knob, reverse removal 
procedure. 

c. Pot LIGHT SOCKET AND BRACKET. (1) 
Remove the screw which attaches the bracket 
to the black casting. 

(2) Unsolder the connection to the socket. 

(3) To install the new socket reverse re- 
moval procedure. 

d. CONNECTORS 124 AND 125. (1) Unsolder 
the connections from. the back of the connectors. 

(2) Remove the screw at the four corners of 
the mounting plate and push the connectors 
out. 

(3) To install the new connector, reverse 
removal procedure. 


135. Placement of Items Inside Wavemeter 


a. EvE ADJUSTMENT POTENTIOMETER FLEX- 
IBLE SHAFT. (1) With an Allen wrench, re- 
move the adjusting knob from the front panel. 

(2) With an Allen wrench remove the con- 
nection to the potentiometer shaft. The flexible 
shaft can then be removed from the chassis. 

(3) To install the new shaft, reverse removal 
procedure. 

b. TUNING INDICATOR TUBE (VT-98). (1) 
Remove POWER ON-OFF switch from front 
panel by removing the locknut. Do not unsolder 
the connection to the switch. 

(2) Turn the switch sideways and slip it out 
of the way underneath the tube. 

(3) Loosen the knurled thumbscrew which 
holds the tube clamp to the bracket. 

(4) Pull the tube and socket out of the side 
of the chassis as far as the wiring will allow. 

(5) Grasp the socket in one hand and the 
tube in the other so as not to strain the wiring 
and rock the tube out of the socket. 

(6) To install the new tube, reverse removal 
procedure. 

c. WAVEMETER PICK-UP LOOP ASSEMBLY. 
Assembly is mounted on the resonator with a 
black insulated lead attached to it. 

(1) Unsolder the connection to the assembly. 
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(2) Remove the two screws which hold the 
assembly to the resonator. 
(3) To install the new assembly, reverse the 
removal procedure. 
Note. To replace any of the parts listed below it will 


be necessary to remove the L-shaped top and front panel 
from the wavemeter. 


Inductance loop 90 

Resistor 55, 56, 57, 58, 59, 60, 62 

Tube socket 9002 

Tube socket 6SF5 

Potentiometer 63 

Variable capacitor 1 

Resistor 61 

Capacitor 2-1, 2-2, 3-1, 3-2, 4-1, 4-2, 5, 9 
Inductors 91 and 92 


To ‘dccomaplich this, perform the nine steps listed in 
Removal Procedure for Top and Front Panels, d below. 
After these 9 steps are completed, refer to the detailed 
description of the procedure for the replacement of each 
item listed above. These procedures will be found at 
the end of the nine preliminary steps. Some of the 
items listed above do not have a detailed removal pro- 
cedure written for them because their replacement after 
the nine preliminary steps are complete, requires no 
explanation. 

d. REMOVAL PROCEDURE FOR TOP AND FRONT 
PANELS. (1) Remove the side panels of the 
oscillator compartment by turning shock-proof 
fasteners 14 turn counterclockwise. 

(2) Remove the two lower mounting screws 
from the fibre insulator which attaches the an- 
tenna sheath to the resonator. 

(3) Unsolder the three wires that come out 
of the shielded tube at the rear of the wave- 
meter (black, white, and red wires). 

(4) With an Allen wrench, remove the large 
tuning knob and the two smaller knobs, AUX 
OSC and EYE ADJ. 

(5) Remove the ON-OFF and TRANS-REC 
switches by removing the locknuts and washers. 

(6) Remove the four mounting screws on 
the front panel which attach it to the black 
metal casting. 

(7) From the top panel, remove the three 
mounting screws located 414 inches from the 
end of the panel. 

(8) Grasp handles on top panel and pull 
slightly forward and upward to lift completely 
off. 

(9) Remove the top cover of the oscillator 
compartment by removing the six screws which 
attach it to the oscillator compartment chassis. 

e. INDUCTANCE Loop 90. (1) Perform the 





removal procedure for top and front panels. 

(2) Remove the knurled screw holding the 
tuning eye socket in place. 

(3) With an Allen wrench loosen the set- 
screws which hold the large oscillator tuning 
drive gear to its shaft and remove the gear. 

(4) Unsolder the two connections to the 
variable capacitor. 

(5) Remove the screw which attaches the 
loop to the side panel. 

(6) To install the new loop, reverse removal 
procedure. 

f. TuBE Socket 9002. (1) Perform the 
removal procedure for top and front panels. 

(2) Remove the 9002 from the socket. 

(3) Remove the two screws which hold the 
tube socket mounting bracket to the chassis. 

(4) Slightly turn the whole assembly so that 
the soldered connections to the back of the tube 
socket are accessible and unsolder all the con- 
nections to the socket. | 

(5) Remove the two bolts that hold the socket 
in the bracket and remove the socket. 

(6) To install the new socket, reverse the 
removal procedure. 

g. TUBE SOCKET 6SF5. (1) Perform the 
removal procedure for top and front panels. 

(2) Remove the 6SF5 tube from its socket. 

(3) Unsolder the connection from the back 
of the tube socket. 

(4) Remove the two bolts which hold the 
socket to the chassis and remove the socket. 

(5) To install the new socket, reverse the 
removal procedure. 

h. POTENTIOMETER 63. (1) Perform the 
removal procedure for the top and front panels. 

(2) With an Allen wrench loosen the set- 
screw which holds the flexible shaft to the 
potentiometer shaft and remove this connec- 
tion. 

(3) Remove the setscrew which secures the 
potentiometer to the chassis. Pull the potentio- 
meter clear of the chassis as far as the attached 
wiring will allow. 

(4) Unsolder the connections to the three 
terminals of the potentiometer. 

(5) To install the new potentiometer reverse 
the removal procedure. 

it. VARIABLE CAPACITOR 1. (1) Perform the 
five steps necessary to remove inductance loop 
90, listed above. 

(2) Remove the two screws which attach the 


capacitor to the chassis and remove the capac- 
itor. 

(3) To install the new variable capacitor, 
reverse the removal procedure. 

Note. Make certain that the capacitor plates are com- 
pletely meshed and the reduction gear shaft turned 
clockwise as far as the lugs will allow. The large gear 
may now be engaged. 


136. Items Requiring Removal of Oscillator 
Chassis 


To replace any of the parts listed below, it is 
necessary to first perform the 9 steps listed 
in paragraph 140 d, removal procedure for the 
top and front panels. After this, it is necessary 
to remove the oscillator compartment from the 
resonator so that the bottom of the oscillator 
chassis is accessible. 

a. PROCEDURE FOR REMOVING OSCILLATOR 
COMPARTMENT FROM RESONATOR. (1) Perform 
steps 1 to 9 in top and front panel removal 
procedure. 

(2) Unsolder the black insulated wire at the 
lug attaching it to the resonator. 

(3) Unsolder the wire from the base of tube 
9006 at the lug attaching it to the resonator. 

(4) Remove the screw which holds the 
mounting bracket of the pilot light to the black 
casting. 

(5) Remove the screws holding the two fibre 
insulators, which carry the antenna input line, 
to the resonator. 

(6) Unscrew clamp holding the shield to the 
top of the resonator. 

(7) Remove the four mounting screws that 
hold the compartment to the resonator. 

(8) Remove the four screws holding the end 
plate to the resonator. 

(9) Lift compartment off carefully so as not 
to bend the antenna input line. 

b. TUNING INDICATOR TUBE SOCKET. (1) 
Perform the procedure for removing oscillator 
compartment from resonator. 

(2) Remove the tube VT-—98 from the socket. 

(3) Remove the knurled thumbscrew which 
attaches the tube socket clamp to the bracket. 

(4) On the underside of the oscillator 
chassis, unsolder the two connections to the 
9006 tube socket. 

(5) Unsolder the four connections to the 
6SF5 tube socket. 

(6) Unsolder the two connections to the 
terminal board. 
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(7) From the under side of the oscillator 
chassis remove the clamp which secures the 
laced wiring to the chassis. 

(8) Unsolder the lead to the center top of 
the potentiometer and pull the laced wiring up 
through the hole in the chassis. 

(9) Remove the screw which attaches the 
short length of conduit to the chassis. The 
socket and its attached wiring is now free and 
can be removed from the chassis. 

(10) The spare socket comes complete with 
all the necessary color-coded wiring attached. 
To install, reverse removal procedure. 

c. RESISTOR 61. This resistor is located in- 
side the tuning indicator tube socket. To replace 
this resistor it is necessary to replace the entire 
socket as explained in b above. 

d. 9006 TUBE SOCKET. (1) Perform the 
procedure for removing oscillator compartment 
from resonator. 

(2) Remove the 9006 tube from its socket. 


(3) Remove the five connections from th | 


bottom of the tube socket. 


(4) Remove the two bolts which attach the | 





tube socket to the bracket and remove the | 


socket. 
(5) To install the new socket, reverse re. 
moval procedure. 


e. DIODE PicK-UP Loop ASSEMBLY. (1) Per. 


form the procedure for removing oscillator ' 


compartment from resonator. 


(2) Remove the two screws which attach the | 


assembly to the resonator. 

(3) To install the new assembly, reverse re 
moval procedure. 

f. CAPACITOR 2-1. (1) Perform the proced- 
ure for removing oscillator compartment from 
resonator. 

(2) Unsolder the two connections to the 
capacitor. 

(3) To install new capacitor, reverse re 
moval procedure. . 





Figure 158. Wavemeter, side view showing tube 
arrangement. 
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NC 
(v) 0 
(R) 0 


HEATER = 
(v) 0 
(R)O 


PLATE 
(v) 275 
(R)% 74K 





HEATER 
(V)6.3 A-C 
(R)O 


NC 
(Vv)275 
(R) 22K (R) #74 K 


(3% SWITCH ON RECEIVE) 







FRONT VIEW 


CATHODE 
(v)O 
(R)I MEG 


HEATER 
(v)O (V)6.3 A-C FRONT 
(R) | MEG (R)O OF 


WAV TER 
NC PLATE caine 


(v)O 
(R)O (R)O 





BOTTOM VIEW 


VT-98 (6U5 OR 6G5) 
TOP VIEW OF SOCKET. 






HEATER HEATER 
(v)6.3 A-C (v)O 
(R)O (R)O 
CATHODE PLATE 
6SF5 (V) 0-215 (v)I00 
= HEATER SHELL > (R)O-50 kK (R) 1.1 MEG 





(v)O (v)O . TARGET — GRID 
(R)O (R)O (v)300 (Vv) 70 
HEATER CATHODE (R)72K (R)572 K 
(V)6.3 A- (v)2 WAVEMETER VOLTAGE AND RESISTANCE 
(R)O (R) 6.6K MEASUREMENTS 
nc—“8) (3) GRID TEST CONDITIONS 
(v)O (v)O (1) ALL TUBES IN PLACE EXCEPT VT-98. 
(R)INE (R) | MEG (2) ALL CONTROLS IN COUNTERCLOCK- 
Se Rr WISE POSITION. 
(v) 70 (v)o (3) SWITCH ON TRANS EXCEPT WHEN 
OTHERWISG NOTED. 
(R)572 K (R)INF 
(4),000 OHM PER VOLT VOLTMETER USED. 
BACK PANEL (5) INPUT VOLTAGE 300 VOLTS D-C FROM 
OF OSCILLATOR SECTION INTERCONNECTOR FOR VOLTAGE 
FRONT VIEW READINGS. 
TL 38016 


» Figure 154. Wavemeter, socket voltage and resistance chart. 
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REAR FRONT 


(Vv) O (Vv) 63 A-C 
(R) O (R) 72K 


(VJG3A-C (V)300  (V)6.3A-C (VJREC- 300 (V)300 





(RVINF (RINE (R/O (V) TRANS-O (R)72K 
(R)72 K 
(V) 300 (V)300 (v)O (v)O 
(R)72 K (R72 K (R)O (R)O 
REAR FRONT 
(~) 9006 
we (v)70 (v) 215 (vJO (Vv) O 

(R)572K (R)50K (R) | MEG (R) | MEG 

NOTE. SEE SOCKET VOLTAGE AND RESISTANCE 

CHART FOR CONDITIONS UNDER WHICH MEASUREMENTS 

WERE MADE. 

TL 38025 


Figure 155. Wavemeter, terminal boards voltage and resistance charts. 
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Figure 156. Wavemeter, receptacles 124 and 125. 
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Figure 157. Schematic of wavemeter. 


Legend for wavemeter section of Control Unit BC-1162-A 


Part No. 


Qty. Description 

1 1 Capacitor, Air Trimmer, Min. 2.5-Max. 12.5 MMF'S 
2 2 Capacitor, 100 MMF +10% #£=:Mica 500 volts 
3 2 Capacitor, .01 MF +30-10% Paper 400 volts 
4 2 Capacitor, 40 MMF +5% Ceramic 500 volts 
5 1 Capacitor, 005 MF +10% Paper 400 volts 
6 1 Capacitor, .1 MF +10% #£=Paper 400 volts 
7 2 Spark Plate 
8 2 Spark Plate 
9 1 Capacitor, 10 MMF +10% Ceramic 500 volts 

55 1 Resistor, 22,000 Ohms +10% 1% watt 

56 1 Resistor, 2,000 Ohms + 5% \% watt 

57 1 Resistor, 1 Megohm +10% % watt 

58 1 Resistor, 10,000 Ohms +20% % watt 

59 1 Resistor, 6,800 Ohms +10% 1% watt 

60 1 Resistor, 500,000 Ohms +10% % watt 

61 1 Resistor, 1 Megohm +20% 1/10 watt 

62 1 Resistor, 22,000 Ohms +10% 1 _ watt 

63 1 Resistor, 55,000 Ohms Variable2 watt 

90 1 Inductance, Coil 

91 1 Inductance, Coil 

92 l Inductance, Coil 

124 1 Receptacle, ‘“‘Power’’ 

125 1 Receptacle, ‘Signals’ 

126 1 Pilot Light, 6-8 volts 

127 1 Switch, SP-ST 

128 1 Switch, DP-ST 

129 1 Variable Line Resonator 
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Section Vil. SIGNAL GENERATOR simple component, the block diagram and com- 
plete schematic diagram in section VII, chapter 
1, and the trouble-shooting chart below should 


be sufficient reference information. 


137. Reference Data 
As the signal generator is a comparatively 


138. Signal Generator Trouble-shooting Chart 
A. SYMPTOM: Signal generator has zero output. 


Probable location of fault Procedure 
Defective a-c input circuit. 1. Check filaments of rectifier Tube VT-84 for glow. 
| 2. If filaments are not glowing, check fuses 5019 and 7005 
for open. Make a continuity test from the a-c input 
terminals through switch 4033 to the terminals of the 
primary of 1036. 
3. Replace rectifier Tube VT-84 and check for a filament 
glow. 
If filaments are glowing check for an open in the sec- 
ondary of transformer 1036. 
2. Check for open in filter circuit. 
Faulty oscillator stage, VT-—48. 1. Check the grid voltage of the oscillator. Voltage should 
be from —0.2 to —1.2 volts if tube is ocsillating. 
2. If grid voltage is abnormal, make a voltage and re- 
sistance check of the complete stage. 
If grid voltage is normal, check the attenuator network 
for a short or open. 
2. Check for open to output capacitor 8036. 


B. SYMPTOM: Signal generator output cannot be modulated. 


Probable location of fault 
Defective audio oscillator stage. 


Defective power supply. 1. 


Defective attenuator circuit. 1. 








Procedure 
1. Replace Tube VT-37 and check output. 
2. If trouble is not cleared, make a voltage and resistance 
check of the complete stage. 


C. SYMPTOM: Signal generator output is weak. 


Probable location of fault 
Low input voltage. 1. 








Procedure 
Check the input voltage. Voltage should be approximate- 
ly 110- to 220-volts. 
2. If trouble is not cleared, see item below. 
Weak tubes. 1. Replace the r-f oscillator Tube VT—48 and check output. 
2. If output has not increased, make a voltage and re- 
sistance check of the complete stage. 
3. If trouble is not cleared, see item below. 
Defective attenuator circuit. 1. Check the attenuator circuit and output plug for a faulty 
connection. 
2. Check switch 4008 for a bad contact. 





b. Remove 10 screws holding front panel to 


139. Removal of Signal Generator From Case 


To remove this instrument from its case, it is 
not necessary to remove any dials or controls 
from the front panel. 

a. Remove small screw holding grounding lug 
to rear panel of generator. 


sides, top, and bottom panels. 

c. Gently pull forward on the front panel, 
rocking slightly from side to side if necessary, 
and remove front panel and entire internal 
assembly from shell. 

d. To replace, reverse removal procedure. 
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CHAPTER 3 


SUPPLEMENTARY MECHANICAL INFORMATION 





140. Introduction 


The information contained in this chapter is to 
assist the radar mechanic in replacing defective 
mechanical parts in the RC—150 and to explain 
the mechanical operation of the IFF portion of 
the antenna rotary coupling. As the procedures 
are described, it will be noted that mechanical 
parts are taken down only so far as can readily 
be done with the tools on hand. Where gears and 
shafts are held together with peened pins 
rather than setscrews and Allen screws, no 
removal procedure is described because work of 
this nature is not usually done in the field. If, 
however, it does become necessary to replace 
these parts, the information given herein sup- 
plies the mechanic with at least the preliminary 
steps to accomplish the work. 


141. Precautions 
a. Before replacing a defective mechanical 
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part, observe carefully its position, method of 
mounting, and proper mesh of gears. This will 
insure the correct installation of the part. 

b. When disassembling a component, the 
screws, nuts, bolts, washers, and other small 
parts which are removed should be put in a 
small container to prevent their loss. 

c. When removing parts such as switches and 
terminal boards, which have several wires 
attached to their terminals, be sure to tag the 
wires carefully so that they will be replaced in 
their proper positions (fig. 159). 

Note. For removal of the transmitter, receiver, or 


wavemeter from the rack and their cases see TM 11- 
1417, Preventive Maintenance Manual. 


142. Vernier Tuning Gear Assembly (Capacitor 
21) of Transmitter 


In order to replace a defective vernier tuning 
gear assembly, the following procedure is 
necessary (figs. 159 and 160): 
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Figure 159. Transmitter, oscillator compartment removed. 
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Figure 160. R-f oscillator assembly. 


a. Take out screws at the four corners of the 
cover on relay 138, and remove the cover. 

b. Take out slotted nuts from connections 2, 
8, 5, and 6, on relay 138 and remove the con- 
nections. 

c. From capacitor 12, attached to the side of 
the cover of the artificial line, unsolder the two 
connections to the outside terminal. 

d. Unsolder the connections to the two term- 
inals of the artificial line. 

e. Unsolder the four connections to the 
terminal strip of the power measurement unit 
subchassis. 

f. Unsolder the two connections to each of 
the interlock switches (118-1, 118-2). 

g. Remove the blower motor socket bracket 
from the back of the oscillator compartment by 
taking out screws on each side of the bracket. 


h. Remove the three clamps which hold the 
laced wiring to the interlock switches, artificial 


line, relays 138 and 139, to the oscillator com- 


partment chassis. 

i. Remove the two clamps which hold the 
metal conduit (containing the wiring to the 
power measurement unit) to the oscillator com- 
partment chassis. 

j. With an Allen wrench, loosen the two set- 
screws and remove the fitting on the vernier 
tuning shaft which goes to the gear assembly 
of capacitor 21. 

k. Remove the two screws which hold the 
interlock switch 118-3 to the mounting bracket 
and pull switch out of compartment so that the 
connections may be unsoldered. Unsolder the 
two connections and remove the switch. 

l. At the open end of the upper cathode line 
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(marked 22), above the porcelain tube sockets, 
remove the black and white leads and pull them 
through the hole in the bottom of the compart- 
ment. 

m. Unsolder the end of the heavy black high- 
voltage line from resistor 72-1, in the bottom 
of the chassis. 

- m”. From antenna connector 105, unsolder the 
shielded antenna lead. 

o. From R.F. MONITOR connector 106, un- 
solder the blue lead. 

p. From the shorted end of the grid line, 
remove the screw holding the small terminal 
board to which resistor 65-2 is attached. 

q. Pull through the hole, first the red and blue 
interlock leads and then the terminal strip with 
the resistor attached. 

r. Remove the four large bolts that attach the 
oscillator compartment to the main chassis and 
lift off the entire oscillator compartment. 

s. From the shorted end of the antenna line 
(marked 20), remove three screws holding the 
vertical bracket and pull the bracket clear of 
the shorting bar; also detach the blue striped 
R.F. MONITOR lead. 

t. Remove the two clamps which attach the 
shielded leads to the antenna lines. 

u. From the bottom edge of the compartment 
remove the ten screws which attach the bottom 
plate of the compartment to the upper case. 

v. From the end panel, below relay 138, re- 
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move the two screws which hold the mounting 
panel to the case. 

w. Lift the case from the oscillator section 
(fig. 161). 

x. Drop the bottom plate by removing the six 
screws attaching it to the mounting panel meta! 
upright and tube socket mounting bracket. 

y. The gear assembly may now be removed 
by unscrewing the three screws that have be- 
come accessible (fig. 162). 

z. To install the new gear assembly, reverse 
the removal procedure. 


143. Blower Motor in Transmitter 


In order to replace a defective blower motor the 
following procedure is necessary: 

a. For description of removal of case from 
transmitter chassis, see TM 11-1417. 

b. Remove four screws on top of case that 
hold motor bracket. 

c. To replace, reverse removal procedure. 


144. R-F Tuning Head Receiver 


Should the gear assemblies in the receiver r-f 
tuning section become damaged, it will be neces- 
sary to replace the entire r-f tuning head 
because these gear assemblies are not removable 
for replacement. In order to do this, the follow- 
ing procedure is necessary: 

a. With an Allen wrench, remove the tuning 
knobs from the front panel. 
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Figure 161. Oscillator compartment assembly and case. 
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Figure 162. Oscillator assembly, underside, showing capacitor 21 and resistor 71. 





a. Unsolder the i-f conduit from the lug 


b. Remove all screws shown in figure 164. 
c. Pull the front panel forward and drop it 


down to clear receiver chassis. 


d. Remove tuning indicator Tube VT-215, 
from the antenna coil. 


and place it to rear of chassis (fig. 165). 


adjacent to Tube VT-112. 
h. Unsolder the capacitor at the end of the 


orange lead (which is the antenna conduit) 


e. Remove the metal plate on the bottom of 
conduit to the tuner case. 


the tuner head by taking off the nuts and screws 


indicated as A in figure 165. 
f. Unsolder wire in the i-f conduit from lug 5 


of the first i-f transformer. 


'e) 
ball 





i. Remove the clamp which holds the antenna 


j. Remove the red and yellow leads from 


terminals 25 and 28 respectively. 
k. Remove the r-f tuning head from the re- 
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Figure 163. Oscillator assembly, end view. 


ceiver chassis by taking out screws B (fig. 165) and red) that come out of the shielded tube at 
and lifting the receiver free of the tuning head. the rear of the wavemeter. 


l. To install the spare r-f tuning head, care- d. With an Allen wrench, remove the large 
fully place it in position in the receiver chassis TUNING control knob and the two smaller 
and reverse the removal procedure. knobs, AUX OSC and EYE ADJ. 


e. Remove the ON-OFF and TRANS-REC 


145, Oscillator Tuning Drive Gear in Wavemeter switches by removing the locknuts and washers. 


In order to replace the oscillator tuning drive f. Remove the four mounting screws on the 
gear (the drive assembly for variable capacitor front panel which attach it to the black metal 
1) the following procedure is necessary: casting. 

a. Remove the side panels of the oscillator g. From the top panel, remove the three 
compartment by turning shock-proof fasteners mounting screws located 414 inches from the 
14 turn counterclockwise. rear end of the panel. 

b. Remove the lower mofinting screws from h. Grasp handles on top panel and pull 
the fibre insulators which attach the antenna _ slightly forward and upward and lift off com- 
sheath to the resonator. pletely. 

ec. Unsolder the three wires (black, white, i. Remove the top cover of the oscillator 
204 7 
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Figure 164. Removal of front panel of Receiver BC—-1161-A. 


compartment by removing the six screws which 
attach it to the oscillator compartment chassis. 

j. Remove the knurled screw holding the 
tuning eye socket in place. 

k. With an Allen wrench, loosen the setscrews 
which hold the large gear to the variable capac- 
itor shaft, and remove the gear. 

l. To install the new gear, reverse the removal 
procedure. 

Note. Make certain that the capacitor plates are 
completely meshed and that the reduction gear shaft is 


turned counterclockwise as far as the lugs will allow. 
The large gear may now be engaged. 


146. Carbon Brushes in Antenna Rotary 
Coupling 


In order to replacé the carbon brushes in the 
portion of the antenna rotary coupling used for 
IFF the following procedure is necessary (fig. 
166) : 

a. Lift the rain cap clear of the connector 
assembly. 

6b. Unscrew connector assembly freeing coax- 
ial line 111. 

c. Unscrew small coupling assembly to which 
a brass cover is attached. Remove banana plug. 

d. Remove six small bolts which hold the 


metal tube to the rotary joint assembly. Do not 
remove the six large screws at the base. 

e. Lift off metal tube. 

f. The six carbon brushes are now visible and 
may be removed by pulling out. 

g- To replace, reverse procedure. 


147. Mechanical Operation of Portion of 
Antenna Rotary Coupling Used for IFF 
(figs. 166 and 167). 


a. The portion of the antenna rotary coupl- 
ing used for IFF consists of two concentric 
tubes and a device for maintaining an electrical 
connection between the stationary and rotating 
coaxial cables. The inner tube is 14 inch in 
diameter and 55 inches long while the outer 
tube is 34, inch in diameter and 48 inches in 
length. They are held apart for their entire 
length by a number of polystyrene insulators 
or spacers that look like candy life savers. 
These polystyrene insulators are evenly dis- 
tributed along the length of the two concentric 
tubes. The tubes, along with the IFF coupling 
device (rotary joint assembly on the top of the 
MC-398 coupling box), form the IFF coupling 
for the coaxial cables 106 and 111. 

b. The inner tube has inserted in each end a 
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Figure 165. Diagram showing method of replacing r-f tuning head. 


banana plug, which in turn is connected to the 
inner conductor of each cable. As the upper 
coaxial cable rotates with the antenna, the 
banana plug rotates in the inner tube, allowing 
the upper cable 111 to turn freely but constantly 
maintaining an electrical contact with the lower 
stationary cable 106. The outer conductors of 


cables 106 and 111 are connected to the outer. 


concentric tube in the manner described in the 
chapter on installation of TM 11-1317. The 
outer conductors of cables 106 and 111 maintain 
their electrical contact with each other through 
the use of six small carbon brushes located in 
the metal tube which is joined to the rotary 
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joint assembly on top of Coupling Box MC-398. 
The bottom of this tube has a flange with six 
round-head screws that fasten it to the rotary 
joint assembly (IFF coupling device). Do not 
confuse this flange with the one that fastens the 
rotary joint assembly to the top of the Coupling 
Box MC-398. On removing these screws the 
tube can slide free of the housing. There is a 
brass apron approximately %. of an inch deep, 
on the bottom of this tube, that fits down into 
the housing. Set into the bottom of this apron 
are the six carbon brushes that rotate with the 
upper coaxial cable 111. These brushes can be 
removed very easily for replacement by grasp- 
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PRESSURE COUPLING 
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Figure 166. Coupling MC-398 -B. 


TL 37722 


ing them with the fingers and pulling them free 
from their sockets. When putting in the new 
brushes, be careful not to bend or damage the 
small springs attached to the end of each brush 
for the purpose of keeping a firm contact. 

c. To remove the rotary joint assembly hous- 
ing loosen the small setscrew at the bottom. 
Turn the housing in a counterclockwise manner 
and it will lift up easily from the bearing case, 
brush contact, and ring arrangement. In lifting 
the housing care should be exercised so as not 
to damage the thin steel spring that sets down 
between the brush contact and the brush apron. 
The brush contact (top brass ring) is fastened 
to the lower outer tube and remains stationary. 
The bearing case contains small roller bearings 
which enable the housing and all the upper por- 
tions of this device to rotate freely around the 
stationary section. Great care should be taken 
to keep grit or sand from getting into or around 
the bearing case and its associated parts while 
it is open. If it becomes necessary to replace 
brushes, the rotary joint assembly need not be 
removed from the bearing case. 

d. If this coupling device is kept properly 
lubricated through the zerk fitting and the 
brushes inspected according to schedule, it 
should give very efficient service. The lower 
section of the outer concentric tube, is held 
firmly in place and in a stationary position by 
the use of a spider mounted directly to the 
antenna trailer frame, under the turntable. A 
pressure coupling assembly is fastened to the 
outer concentric tube and it is at this point that 
cable 106 makes contact with the inner and 
outer concentric tubes by means of a coupling 
assembly and banana plug. 
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CAPACITOR COLOR CODE 


















INDICATES FIRST SIGNIFICANT FIGURE OF 


DOT A 
CAPACITANCE VALUE IN MICROMICROFARADS 


INDICATES SECOND SIGNIFICANT FIGURE DOT B 


INDICATES THIRD SIGNIFICANT FIGURE DOT © 


INDICATES MULTIPLIER DOT O 


INDICATES TOLERANCE IN PER CENT OF THE 
NOMINAL CAPACITANCE VALUE IF NO COLOR 
APPEARS TOLERANCE IS 20% 


USUAL TOLERANCE 
20% 






RATED VOLTAGE 


INDICATES THE RATED VOLTAGE DOT F 
USUALLY 500 VOLTS 

COLOR SIGNIFICANT FIGURE MULTIPLIER Popapeedivees RATED VOLTAGE 

(iF GIVEN) 

BLACK 0 ' (1F GIVEN ) 

BROWN ' 10 : ' 100 

R E D ae 2 100 2 200 

3 1000 3 300 
YELLOW 4 10,000 4 400 
GREEN 5 100,000 5 500 
BLUE 6 1,000,000 6 600 
VIOLET 7 10,000,000 7 700 
GRAY 8 100,000,000 8 800 
WHITE 9 1,000,000,000 9 900 
GOLD 0! 5 1000 
SILVER 0.01 10 2,000 
NO COLOR 20 500 
TL 35619 


Figure 168. Color code, capacitor. 
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RESISTOR COLOR CODE 


OLD STYLE NEW STYLE 








BODY A INDIGATES FIRST SIGNIFICANT FIGURE OF . 











OLD STYLE COLOR NEW STYLE 
A 


RESISTANCE IN OHMS BAND 


| END BO INDICATES SECOND SIGNIFICANT FIGURE BAND 6 
BAND OR DOT C INDICATES MULTIPLIER BAND C 


IF ANY, INDICATES TOLERANCE IN PER CENT 
OF THE NOMINAL RESISTANCE VALUE IF NO | BAND 0) 





COLOR APPEARS TOLERANCE 1S = 20% 


COLOR SIGNIFICANT FIGURE MULTIPLIER TOLERANCE 
PER CENT 
BLACK 0 | ( IF GIVEN ) 
BROWN " Ke) 
REO 2 100 
ORANGE 3 1000 
YELLOW 4 10,000 
GREEN 5 100,000 
BLUE 6 1,000,000 
VIOLET 7 10,000,000 
GRAY 8 100,000,000 
WHITE 9 * 1.000, 000,000 
GOLD 0.1 5 
SILVER 0 0! 10 
NO COLOR 20 
TL 35620 


Figure 169. Color code, resistor. 
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CHAPTER 4 
MAINTENANCE PARTS LIST 





148. Index to Major Components 


Major components Reference symbol 

Antenna AN-125-A___..___.- 22 eee A2A275-125A 
Antenna AN-126-A.....__._____-----...-----.------ eee A2A275-126A 
Antenna Matching Section MC-414-A__._...._..- EEA SEINE To Caeee AMS 
Cable and Connector Assemblies____._......_._-.-.----------- C&C 
Control Unit BC-1162—A 

Interconnector Section._........._..---------------------e- CU 

Wavemeter Section.__..............------------- eee eee WM 
Dummy Antenns._........_.__.....-------------_---------- DA 
Mounting Accessories.._.............------------------------ 
Oscilloscope BC-403-( ).....__-...--.----..------------------ 04G 1668 
Receiver BC-1161-A_._______._.._.__-.- Pe ane Pe ey eee OES R 
Transmitter BC-1160-A___....__..._--_---------------------- T 


Orgn stock 




















Major Ref symbol Signal Corps Name of part and description Unit | Quan 3d 4th [Depot 
component stock No. of per ech ech | stock 
meas | equip |Ist echi2d ech 

lS Suen ease ed ee 1F6C1-8.25__.....| BRAID, tinned, copper. - -- .--- tise We Wee dots eek Pee * 

CU Be is see tisthe masse IF6B1-3____._-_- BRAID, yy” flat ro ay AS avrg ft..-| 3M4j___-_|____- ann eee * 

CEC rains eee 1F425-8..._..__-- CABLE RG-8/U, 50 50 (RC-150-B | ft_-.|120 |... -_]___--]--_-_]-_--- * 
ohms impedance, ! RC-150-D | ft...]120 {..___]__._-]_..--]----- . 
Amphenol PT-5, Recta ~ Bs cI2NOS Hal Nie A ews Aa oe . 
(used with connec-{ RC-151 Misa Os See Cae leeoes leeks * 
tor RC150/4 to|RC-151-A} ft..-]155 {[_-_.__|.____]-_---]_-_-- * 
make up cables|RC-151-D/j ft.../205 |__.__}._.__]___--]----- * 
#106 and #111). 

COC a ie 1A507_....__.....]| WIRE alee er, 7 strand .080 j} ea__| 1 |_____|.___-J|-__--|----- * 
steel wire C-150-B, RC- 
150-C, RO-180.D) (Belmont 
Radio os Dwg. #B-14B- 
2218) (75 ft). 

COC se iin Sete clase 1A507._......----| WIRE, messenger, 7 strand .080 | ea_.| 1 |.__.-|-...-|-----|----- * 
steel wire (RC-151-A) (Bel- 
mont Radio Corp., Dwg. #B- 
14B-2218-1) (35 ft). 

CGC ono Note sock ce ee 1A507_...__..__-- WIRE, messenger, 7 strand .080 | ea_-| 1 |_----|....-|-----|----- * 
steel wire (RC-151-D) (Bel- 
mont Radio Corp., Dwg. 4¢B- 
14B-2218-2) (90 0 ft). 

C&C._.__.._|__..___._--_--- 3E1846______ ..--- CABLE CD-846, (Belmont Ra- | ea_.| 1 |__.__]_____]____.]___-- * 
dio Corp. Dwg. #D-201-410) 
cable #101. 

CRC ss las ose to eee 3E1847___.__..-..]| CABLE CD-847, (Belmont Ra- | ea__| 1 |{__.__]...__]__.._]_-__-- * 

, dio Corp., Dwg. #C-201-415) 

cable #102. 

CEC onsen Messer eos oes 3E1848____.____-. CABLE CD-848, (Belmont Ra- | ea_-| 1 |.____].____]_____]_---- * 
dio Corp., Dwg. C-201-412) 
cable #103. 

COC Ne te eat ees 1F432-849_____--. CABLE CD-849, (Belmont Ra- | ea__| 1 |_____|.___-_].___-]----- * 
dio Corp., Dwg. #C-201-416) 
cable #104. 

CEC oi scte |p Scere 1F432-850_....--- CABLE CD-850, (Belmont Ra- | ea__| 1 {_-.-_|.-_-_|.-__-]----- * 
dio Corp., Dwg. #C-201-411) 
cable #105. 

CRC in 3otieoc bob eess 3E1851.__._-_---- CABLE CD-851, (Belmont Ra- | ea__| 1 |[___.-|_...-|_----]----- ™ 
dio Corp., Dwg. #C-201-413) 
cable #107. 

COC 56 eV oe iin De ee 3E1852___....----- CABLE CD-8652, (Belmont Ra- | ea_-| 1 |___._]____-].-.-_|----- * 


dio Corp., Dwg. #C-201-414) 
cable #108. 


* Indicates stock available. 


‘ ‘| Orgn stock 
Major Ref symbol Signal Corps Name of part and description Unit | Quan | d 4th {Depot 
Scmnponent stock No. of per ech ech | stock 
meas | equip jlst ech/2d ech 























CEO sc8Ue ees eos 3E1679__....----- CABLE CD-679, (Belmont Ra- | ea_-| 1 |{.._--].-.--|-----}----- 7 
dio Corp., Dwg. #C-201-272) 
cable #109. 
CC rises Soke tke hos 3E1661-_-...------- CABLE CD-661, (Belmont Ra- | ea__| 1 |____-j__---].----]----- : 
dio Corp., Dwg. #C-201-350) 
cable #110. 
AP ae ee ne 3E7144-12_._.__...-| CABLE, plate ass ee Oil Ty Wee oe lesa de lcoces ° 
(Belmont Radio , Dwg. 
T 3E7144-11 CABLE high voltage bleed 
a ieciaies ada pce tae ee Rl Se cereare ss ; voltage OF, | eac2|) Dr lecoeclts ese eee 
Belmont Radio| Corp., Dwg. 
ok cca nem 
Wee cet ela teeta A 3E7144-13-___..--- CABLE ASSY, t eye sta ORs A see ole eee . 
~ (elmo a o Corp. 
IRE ¢ B-208-328 
AN Os: ccc4 eee Sot oie tins 1A812.12.....-.-- WI #12, solid Geel copper | ft_..| W4j__---|-----|-----|----- . 
| nee, (ee nna Nel 1A72_....-------- WIRE, #16, solid tin copper...-| ft-.-| 4 |.----|-----|-----|----- . 
OU esate ita ted ee eye 1B1116.6__-.----- WIRE, #16 strand, Aeroglass | ft_..| 6 |..__-|---.-|-----]-_--- - 
black, Lenz Electric Co. 
DOA shores a ree 1B1118.4_.-...--- WIRE, #18 Aero, , 26 strand, | ft-..| 4).-_--]-----]-----]----- © 
Lenz Electric 
Lo eae atl ene a VANO? peed sucess WIRE, #20 bare....-...------- tee “OG eet ee ead lee . 
T, ae 5 i eee ee 1B1120.25-1- - _- -- WIRE, #20 solid Aeroglass red..-| ft...| 68 {...--|--.--].----|_---- 7 
od eee ewe teen He Pea te meee TOE 1B1120.4_._...--- WIRE, #20, solid, Aero Pisaclh Oe Ne ee etl oe st eel tce = - 
5000 V test, brown, Lenz 
tric Co. 
Od A eee eee 3E7144-6_........| WIRE, high voltage, Packard, | ft_..| 20 |._.-.|-----|-..-_].---- . 
(Belmont Radio Corp. Dwg. 
#A-55A-—1803-4). 
Cee ee be ee yee 1B1120.34___..._- WIRE, #20, solid, Aeroglass | ft_..| 4 [..---|-----j-----]_---- e 
5000 V test, blue-yellow, nz 
Electric Co. 
TU es dicho eg Net iin cine al a hagas Sas 1B1120.3-1___-._- WIRE, #20, solid, Aeroglass | ft...) 5'4).----|.----]-----|----- . 
| 5000 V test, white, Lenz Elec- 
tric Co. 
DO ieseees| See cae ae 1B1120.16___.__-- WIRE, #20, solid, Aeroglass | ft...) 4 |-----|-----|-----|---- ale = 
white-black, Lenz Electric Co. 
f Seertietees totes (oe ee eeUe ee mene PCRS 1B1120.6 _-..----- WIRE, #20, solid, Aerog|ass red- | ft_..| 34/.----|-----|-----]----- . 
blue, Lenz Electric Co. 
OD Speeds eee St te A 1B1120.10_...---- WIRE, #20, solid, Aeroglass red- | ft-..| 4)4}...--|-----|-----|----- ba 
brown, Lenz Electric Co. 
TD aie ret Pee 1B1120.9__-.----- WIRE, #20, solid, Aeroglass | ft...) 514/-..--|-----|-----|----- = 
blue-brown, Lenz Electric Co. ; 
eee CEN |e eee etn eer 1B1120.8____-_._- WIRE, #20, solid, Aeroglass | ft...) 4)4/....-/-----|-----|----- > 
blue-green, Lenz Electric Co. 
sf Keeps & 2h ©! OR Ate rene eer 1B1120.23-1- - - - - - WIRE, #20, solid, Aeroglass | ft...) 3414)--.--|-----|-----]----- : 
WM blue, Lenz Electric Co. 
De Fee Go Veet ed jee 1B1120.14-1__.--- WIRE, #20, solid, Aeroglass | ft_-..] 15 |.-.--|-----|-----]---- es 
WM orange, Lenz Electric Co. 
oy OU sees 1B1120.15-1- _- --- WIRE, #20, solid, Aeroglass | ft_..| 32 |--_--|-----|-----|----- . 
| n, Lenz Electric Co. 
Ay OU ys letoce tages cto 1B1120.4-1-.----- WIRE, #20, solid, Aeroglass | ft...) 22 {-..--|-----j|-----|----- : 
WM brown, Lenz Electric Co. 
A Ry Oe a ee 1B1120.3-2_-___-- WIRE, #20, solid, Aeroglass | ft...| 30 {-----|-----]-----j----- be 
CU, WM white, Lenz Electric Co. 
Mio Fey Oe eee cere SOs oe 1B1120.35___----. WIRE, #20, solid, Aeroglass | ft...) 45° |--.--|-----|-----|----- . 
CU, WM black, Lenz Electric Co. 
Ty. My CU ewe cesnnsetcce 1B1120.24-1_____- WIRE, #20, solid, Aeroglass | ft...| 29 [...--|-----]-----]---- | 
ellow, Lenz Electric Co. 
CU eee els ek 1B1120.16-1-_- - -_- WIRE, #20, solid, Aeroglass | ft...) 15 j|-----|-----]-----|----- . 
blue-orange, Lenz Electric Co. 
CUt a tecas| sen cae etewsee 1B1120.5-1___.--- WIRE #20, solid, Aeroglass |ft...| 6)4/-----|-----|-----|----- . 
blue-y: ellow, Lenz Electric Co. 
gl Ue ©: 6 fiers Wineeeaterey tree on ee 1B1120.13-1--_ _-_- WIRE, #20, solid, Aeroglass red- | ft...| 22 |.----|-----|-----|----- : 
black, Lenz Electric So. 
MSO abit eet 1B1120.12-1-_-_--- WIRE, 20, solid, Aeroglass red- | ft._.| 26 |_-..-|-----]-----]----- . 
WM ellow, Lenz Electric Co. 
Ts WV WA one oe gerne Sone 1B1120.7_..------ WIRE, #20, solid, Aero red="| ft) 14@ oslo saeeeee|aee . 
wink,’ Lenz Electric 
© eee eEIR eS | STEN Ryle etry ae ene 1B1120.38___...-- RE, 10x 30 strand, Aeroglass fies! 22> lesees eee lee es eee : 
n, Lenz Electric Co. 
Of Sete lhe os ates 1B1120.11___.-.-- WIRE, 10 x 30 strand, Aeroglass | ft__. 4 eet seawater . 


black, Lenz Electric Co. 


Orgn stock 





























Major Ref symbol Signal Corps Name of part and description Unit | Quan 3d 4th |Depot 
component stock No. of per ech ech | stock§ 
meas { equip |let echi2d ech 
¢ een, See anne eae 1B1120.19-1_____- WIRE, 10 x 30 strand, Aeroglass | ft...| 1 io oe Ree Cae ¢ 
orange. 
Oideaieiciisseuuseu +22} A BII20 20 bw WIRE, 10x 30 strand, Aeroglass | ft...) 2 |... ..)...-_|_----]-..-- . 
| white, Lenz Electric Co.” | 
Oz ss, = ae SEES eee oe 1B1120.22-1___._- WIRE, 10x 30 strand, Aeroglass | ft...) 1 Use neceele edacleeous 54 
; | black-green, Lenz Electric Co. | 
One seo VA ia aaa een 1B1120.21_.____.- WIRE, 10x 30 strand, Aeroglass | ft._.| 1 |..... RCo ree ee teetee te eee : 
; black-o ~orange, Lenz Electric Co. 
O______.. |... 2-2 ------- | 1B1120.22-1__. 2 - WIRE, 10x 30 strand, Aeroglass | ft._.| 4 |.-...|.----|-----|----- . 
black-green, Lenz Electric Co. 
Ooo 5 ee | BL IZO AH ee ss WIRE, 10 x 30 strand, Aeroglass | ft._- BG coh th ae ue Wea * 
red-black, Lenz Electric | ; 
* * * 


R___...... | 7-1, 7-2....-- 3D9002-8._----.- CAPACITOR, ceramic, 2 mmf, | ea_.| 2 |..... 
| +12.5%, 500 VDC Erie 
Resistor Corp. type N POK-2. | 
: (Belmont Radio Corp. Dwg. 
| #A-8G-1311.) | 
) 5 rr ae a ee 3D9005—20 - _ _._- - CAPACITOR, ceramic, 5 mmf, | ea__| 1 |.__-- . * : 
+0.5 mmf, 500 VDCW, Erie ) 
Resistor Corp. type NPOK-5. 
(Belmont Radio Corp. Dwg. 
| | #A-8G-—2303. ) | | 
©: Geer i \y Coenen eee 3D9005-24...._-_. CAPACITOR, ceramic, 5 mmf, | ea_-| 1 |....- pe ‘ 24 + 
| +20%%, 500 V erschle Erie Re- 
| sistor Co type N-750K. 
| (Belmont io Corp. Dwg. 
| #A-8G-1312.) 
| ¢ ceaee een eee ie ene rent 3D9010—40. _ .___- CAPACITOR, ceramic, 10 mmf, | ea..| 1 . . 
, +5°%>, 500 VDCW, Central 
Radio Labs. type 8753. (Bel- 
mont Radio Corp. Dwg. #A- ; 
8G-1309.) ! | 
Riaccececee 5-1 thru 5-3-_} 3D9010-15-__.___- CAPACITOR, ceramic, 10 mmf, | ea_.| 3 Sous. ue 
setae’ Con “pe APOK 0 ) 
sistor pe ~ | 
(Belmont t Rade Corp | | 
#A-8G-1830.) (This tenn satel | 
aepnae in RC150/3-15.) 
WM -_----- | Ee eee 3D9010-37- -__.-- APACITOR, ceramic, 10 mmf, | ea._| 1 ee 
aaiehce (0, 000 ‘DCW ‘Brie Re- | | 
sistor Corp. type NPOK-10. | | 
(Belmont 10 i Corp. Dew 
#A-8G-2508. ) | 
Reece 33240 Dedicates 3D9020-5.1__.....| CAPACITOR, eae 2ommf, | ea.-| 1 :._.-. i. # 
eh 500 DCW, eee ee | | 
sistor ype 5 
(Belmont Rade Corp. Dwg. | 
# A-8G-2356. ) ! 
f° Sepa ere 6-1 thru 6—-3-.| 3D9025-33.1_-___- - CAPACITOR, ceramic, 25 mmf, | ea_.-| 3 | -... * 
+0.5 mmf, 500 VDCW, Erie 
Resistor Corp. type NPOL- 
25. (Belmont Radio Corp. | 
Dwg. #A-8G-1310.) 
Os Sets DO ie eh ere ees 3D9035-6-_ _ .._.-- CAPACITOR, ceramic, 35 mmf, | ea_-| 1 §._ _- 
+10%, 500 ‘VDCW, ‘Erie Re- 
sistor Corp. type N-75@-K. | | 
(Belmont Radio Corp. Dwg. } 
#A-8G-1559. ) | | 
WM_.-----| 41, 4-2.----- 3D9040-9___.__-_. CAPACITOR, ceramic, 40 mmf, | ea__| 2 | | 
+5%, 500 VDCW, Erie Re- | | 
sistor Corp. type N750K. | 
(Belmont Radio Corp. Dwg. | 
|  #A-8G-752.) 7 | 
R___-_----| 3-1 thru 3-11_| 3D9040-14- .__-- , CAPACITOR, ceramic, 40mmf, |ea_-| 11 .. | * * 
1 210%, 500 'VDCW, Erie Re- 
'  sistor “Corp. t type N750K—40. . | 
(Belmont io Corp. Dwg. | | 
#A-8G-2305. ) | | 
CU 2222285 | |. er 3D9040—16_ _ _ _.- .| CAPACITOR, mica, 40 mm ea__| 1 Soa  % 
+ 105, 500 VOW, Micamold a 
Radio. Corp. type 0. (Dwg. | 
#B-8F-1942. Belmont Radio 
' Corp.) | ! 
| 


* Indicates stock available. 
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- | Orgn stock 
Major Ref symbol Signal Corps Name of part and description Unit | Quan 3d 4th (|Depot 
component stock No. of per ech ech | stock 
meas | equip /Ist ech/2d ech ' 


f Ee Renee 14-1, 14-2___.| 3D9050-49__.____ CAPACITOR, ceramic dielec- | ea__| 2 |__.-- 4 . 24 | . 
tric, moisture resistant, fixed, | 
aah mmf, a Oe a VDCW, 
rie Reais r rp. ty 
re (Belmont Radio | 
Corp . #A-8G-1557.) | 
Aes cate all Pee ne fase las: 3D9050-33 . - ..--- CAPACITO , fixed, silver mica, | ea.-| 1 |_-__- : . . . 
50 mmf , £10%, 500 VDCW, 
Micamold Radio Corp. type 
PO. (Belmont Radio Corp. 
Dwg. #B-8F-1554.) 
C2. yids y A Re es 3K 2075032 _ -___- CAPACITOR, mica, 75 mmf, | ea__| 1 |____- . = ” 
+5%, 500 VDCW, Micamold 
Radio Corp. type O. (Bel- 
mont Radio Corp. Dwg. #B- 
8F-693.) 
|; Cee eae 4-1, 4-2_.___- 3D9100-65. _ -__-- CAPACITOR, ceramic, 100 mmf, | ea..| 2 |___-- . sd be 
+10% 500 VDC , Erie Re- 
sistor Corp. type N 750L-100. 
Certain ata Corp. Dwg. 


+10%, 500 500 VDCW, Erie Re- 
sistor Corp. type N750L. WE 
Co. "BS0-690310-17, (Bel- 
mont Radio Corp. Dwg. #A- 
8G—1558. ) 
iste e i, NO tesa ena 3K2010111..-_-_- CAPACITOR, mica, 100 mmf, | ea__| 1 |__._- bs * * 
: +10%, 500 VDCW, Mica- | - 
mold dio Co . type O. | 
(Belmont Radio Corp. Dwg. | 
#B-SF-1556.) 
T, WM_-_-| 4-1, 4-2, 2-1, | 3K2010111.___._- CAPACITOR, silver mica, 100 | ea__| 4 |___-- : : | 
2-2 mmf, +10%, 500 VDCW, 
Micamold Radio Corp. type 
O. (Belmont Radio Corp. 
Dwg. #B-8F-1560.) 
2) neers 9) 16324525 A: 3D9100-95.1__.- -- CAPACITOR, mica, 100 mmf, | ea__| 2 |.__-- . . 
+40-10% 500 VDCW, Mica- 
mold io Corp. type O. 
(Belmont Radio Corp. Dwg. 
#B-8F-1548.) 
Pissed Dye folie fk ace 3D9150-13- -__-_- CAPACITOR, mica, 150 mmf, | ea._| 1 |-__-- . * 
+3-20%, 1200 VDCW, Mica- 
mold Radio Co _ type 5. 
(Belmont %) orp. Dwe. 


CU2t2432 1) eee ame 3D9180-1_._____- CAPACITOR, mica, 180 mmf, | ea..| 1 |____- : * 
+3%, 500 VDCW, Micamold 
Radio Corp. type QO. (Bel- 
mont Radio Corp. Dwg. #B- 
8F-1850.) 
CUr 4558. 10 esters 3D9200—-43______- CAPACITOR, mica, 200 mmf, | ea._| 1 |_---- . bi 
+40-10%, 500 VDCW, Mi- 
camold Radio Co ee 
(Belmont Radio we 
#B-8F-1943.) 
aera ee | PRN ee AEA 3D9250—40_ _..__- CAPACITOR, mica, 250 mmf, | ea__| 1 |-__-- + : 
+2%, 1,200 VDCW, Mica- 
mold Radio Corp. type 5. 
(Belmont Radio Corp. Dwg. 
#A-8L-1493.) 
CV e522 Galeaciee Sek 3D9250-42______- CAPACITOR, mica, 250 mmf, | ea_-| 1 |_---- - : 
+40-10% Oe Mica- 
mold Radio ig as O. 
(Belmont Radio Corp. Dwg. 
#B-8F-1546.) 
a ee Cie pees 3D9500-79.1____ _- CAPACITOR, mica, 500 mmf, | ea_.| 1 {_---- 7 ‘s 
+2%, 1 ,200 VDCW, Mica- 
mold Radio Corp. type 5. 
(Belmont Radio Corp. Dwg. 
#A-8L-1492.) 
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Major Ref symbol Signal Corps 
component stock No. 


Ne a <a oa itis fC | aan | antes | i | eS | ei | 


9-1 thru 9-17. 


11-1 thru 
11-8 


COU. sotegec 


4-1 thru 4-3, 
5-9 thru 
5-10 


CU 2ccesks 


WM __---- 


CU ncwas: 14-1 thru 
14-4 


T, WM..- 


* Indicates stock available. 


3DA5-32_.------- 


3DA6-45-- ..-- --- 


3DA10-140.1.-..-| CAPACITOR, molded 


3DA50-42.3- - .--- 


3DA50-57.1_----.-| CAPACITOR, | paper, 


17, 6..-.-----| 3DA100-113._..-- 


3DA100-112.1....| CAPACITOR, paper, 


Name of part and description 


CAPACITOR, mica, 890 mmf, 
+2%, 1200 VDCW, Mica- 
mold. ’ Radio cae. type 5. 
(Belmont Radio Corp. Dwg. 
#A-8L-1491.) 

CAPACITOR, mica, 1,000 mnf, 
+10%, 500 VDCW, Mica- 
mold Radio Corp. type W. 
(Belmont Radio Corp. Dwg. 
#B-8F-985.) 

CAPACITOR, mica, 1,100 mmf, 

+8%, 500 VDCW, Solar Mfg. 
Co. type MWW. (Belmont 
Radio Corp. Dwg. #B-8F- 
1594.) 

ania + mica, 2,000 mmf, 
+10%, 500 VDCW, Mica- 
mold Radio Corp. type W. 
(Belmont Radio Corp. Dwg. 
#B-8F-1308.) 

CAPACITOR, mica, 3,000 mmf, 
+20%, 500 V W, Solar 
Mfg. Co. type MWW. (Bel- 
mont Radio Corp. Dwg. #B- 
8F-1941.) 

ee oa mica, 5,000 mmf, 
+10%, 500 VDCW, Mica- 
mold Radio Corp. type W. 
(Belmont Radio Corp. Dwg. 
#B-8F-512.) (This jtea pik 
appears in items RC150/13-2 
and RC150/13-3.) 

CAPACITOR, fixed, paper, 6 um 
oa es a 

icamo o Corp. 
340-24. (Belmont ope 
Corp. #A-8J-1851.) 


3DA10-140.2 . - - _- CAPACITOR, paper, 10,000 


mmf, +205, 400 VDCW, 
Micamold Radio Corp. type 
340-21. (Belmont Radio Corp. 
Dwg. #A-8J-1627.) 


apes, 
10,000 mmf, +30-10% 
VDC W, Micamold % oto 


type 340-21. (Belmont 
Redo Ce . $A-8J-696. ) 


CAPACITO , paper, 10,000 
mmf, +20% pa 1,600 vDCW, 
Solar Mfg. Co. type XT1M16- 
01. (Belmont io Corp 
#A-8B-2172.) 
CAPACITOR, molded, 50,000 
mmf, +10%, 400 VDCW, 
Micamold Radio Corp. type 
cia (Belmont Radio Corp. 
Dwg. #A-8J-1472.) 
50,000 


mmf, +10%, 400 VDCW, 
Micamold Radio Corp. type 
345-22. (Belmont Radio Corp. 

Dwg. #A-8J-1995. ) 
CAPACITOR, molded paper, 
100,000 mmf, +10%, 400 
Micamold Radio Corp. type 
345-21. (Belmont Radio Corp. 

Dwg. #A-8J-909.) 
100,000 


mmf, +20°%, 400 VDCW, 
Micamold Radio Corp. type 
345-21. (Belmont Radio Corp. 
Dwg. fA-8J—-1626. ) 





3d 
ech 


4th 
ech 


Ref symbol Signal Corps Name of part and description 


stock No. 


Major 
component 


re a a a 


3DA100-183.1....| CAPACITOR, paper, 100,000- 
100,000 mmf, +20—-10%, 600 


VDCW, roan A ierdg AA 
mon 4 


type P-3043. 
Ge SB-1265) 
CAPACITOR, oil, 100,000 mmf, 
+100-0%, 7,000 VDCW, 
Sprague Specialty Co. type P- 
3041. (Belmont Radio Corp. 
Dwg. #B-8B-1170.) 
CAPACITOR, pa mfd, 
+20-10%, 400 100 VBCW, oil, 
Solar Mfg. Co. type XDM- 
*P Belmont 





2A, 2B, 3A, 
3B 


R, CU_.__] 14, 2-1, 2-2__- 


RAW4-1-1020. 
Radio Corp. Dwg. #A-8B- 


1104.) 

CAPACITOR, oil, 1 mfd, +30- 
10%, 600 VDCW, Solar Mfg. 
Co. ty XDMRAW. (Bel- 
mont io Corp. Dwg. #A- 
8B-1988. ) 

pene as paper, 2 mfd, 
+20-10%, 400 VDCW, 
Sprague Specialty Co. ty 
P-3044. (Belmont 10 
Corp. Dw sg Reg ae! 

CAPACITO TOR, paper, 2_mfd, 
oe 1,000 Piles 
Sprague ialty Co : type 
P_3042. ; Imont Radio Co 
#B-8B-1252.) 

CAPACITOR, >. 5-2.5-5.0 mfd, 
+20-10% 600 VDCW, Mica- 
mold Radio Corp. ty 
1481-P. (Belmont Radio 
Corp. Dwg. #C-8B-1256.) 

CAPACITOR, paper, 4 mfd, 
+20-10%, 600 VDCW, 
Sprague Specialty Co. ty 
P-3040. (Belmont Radio 
#B-8B-1253. ) 

CAPACITOR, oil, 7 mfd, +30- 
10%, 600 VDCW, Micamold 
Radio Corp. type BM-324- 
19. (Belmont Radio Corp. 
Dwg. #B-8C-1139.) 

3DB2000-4.1. _ - _- CAPACITOR, electrolytic, 2,000 

mfd, 15 VDCW (Belmont 

Radio Corp. Dwg. #A-8B- 


2184 

eee air trimmer, 2.5- 
12.5 mmf, American Steel 
Package. (Belmont Radio 

g. #A-8H-1475.) 

COIL, choke, filter, Jefferson 
Electric Co. type 466—001-— 
087. (Belmont Radio Corp. 
Dwg. #B-16B-1137.) 

COIL, choke, filter 30H, Jeffer- 

son Electric Co. ty 466-001- 
085. (Belmont io Corp. 
Dwg. #C-16B-1161.) 

COIL, choke, filter, 9.5H, Jeffer- 
son Electric Co. ty 466-001- 
095. (Belmont Radio Corp. 
Dwg. #C-16B-1317.) 

COIL, cathode, choke, special. 
(Belmont Radio Corp. Dwg. 
#A-17A-1194.) 

COIL, heater, choke, special. 

100-6 (Belmont Radio Corp. Dwg. 

#A-17A-1195.) 
2C5066-1161A/C3_| COIL, oscillator, mane: (Bel- 
mont Radio Corp. Dwg. #B- 
0204-213.) 


3DB1.1988 . _..__- 


3DKB2-19_ -__--- 


10-1, 10-2___- 


3DB2.3042 _ _ _- _-- 


1A, 1B, 1C__- 


3DB5-26--.------- 


3DB4-87-__.-.---- 


3DB7-2...-.-_--- 


3D9012VE5-1 
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ee eee | 


Orgn stock 




















Unit | Quan|____ | Sd 4th (Depa: 
of per ech ech | stock 
meas | equip |Ist ech/2d ech 
ea__ ) a ne * * . | s 7 
ea__ | a * * s * 
en. 3 ad ice, a & s s | 
l 
! | 
ea. 4 |___.. * * o | s 
ea. 1 |._... * * s | 2 | 
ea . 2 uae = = ® s 
ea_. 1 |... P * * * 
i 
| 
ea 2 ee * * & s 
ea__ an |e * * * * 
ea. : a ee * * * * 
CR A. is ee ee ees oS Me = 
Se A Wek A tenn te * i * 
Chae OP Vee 2 oles eel Sues = * 
1 
CG: Hk eoudoleen elle 22 . . 
ea Ao alec oe lashes s & 
640|'96: Ie2vesceloecscliewes “3 bd 
6G Wh. Neue lee esd * . 


Major Ref symbol 


component 


Signa) Corps 


Name of part and description 
stock No. 


3C1081-12A _____- 
mont Radio Corp. Dwg. #B- 
3N-1482.) 
2C5066-1161A/C2_| COIL, RF and detector tuning 
apenal: (Belmont Radio Corp. 
g. #B-204-212.) 
2C5066-1161A/C1_| COIL, antenna tuning, special. 
(Belmont Radio Corp. Dwg. 
#B-204-214.) 
COIL, choke Ass’y. (Belmont 
io Corp. Dwg. #A-201- 
329.) 
3C1084N-2._._...| COIL, timer, mall special. 
(Belmont Radio Corp. Dwg. 
#B-204-382. ) 
2C6596-1160A/A1_| OIL, inductance (artificial line). 
(Belmont Radio Corp. Dwg. 
#B-203~248. ) 

TRANSFORMER ASSEMBLY, 
tuning indicator, consists of an 
inductance Aladdin Radio In- 
dustries Cat. #41-356, and a 
capacitor, 10 mmf., ceramic, 
+5%, 500 VDCW, Erie Re- 
sistor Corp. #NPOK-10. (Bel- 
mont Radio Corp. Dwg. #A- 
8G-—1830.) (This capacitor al- 
so shown as Item #RC150/2- 
5.) Inclosed in a can. (Bel- 
mont Radio Corp. Dwg. #B- 
13H-1135.) 

CONNECTOR, American Phe- 
nolic Corp. AN-3106-128-3P. 
Belmont Radio Corp. Dwg. 
#C-55A-1678.) 

CONNECTOR, American Phe- 
nolic Corp. AN-3108W-24- 
3P. (Belmont Radio Corp. 
Dwg. #C-55A-1689.) 

CONNECTOR, American Phe- 
nolic Corp. AN-1308W-20-— 
5P. (Belmont Radio Corp. 
Dwg. ¢C-55A-1699. ) 

..| CONNECTOR, American Phe- 
nolic Corp. AN-3102G-20— 
5P. (Belmont Radio Corp. 
Dwg. #A-55A-1529.) 

CONNECTOR, American Phe- 
nolic Corp. AN-3106W-20- 
6P. (Belmont Radio Corp. 
Dwg. #C-55A-1691.) 

227112.6_.__.----- CONNECTOR, American Phe- 
nolic Corp. AN-3102-22-8P. 
(Belmont Radio Corp. Dwg. 
#A-55A-1275.) 

CONNECTOR, American Phe- 
nolic Corp. AN-3108W-22- 
11P. (Belmont Radio Corp. 
Dwg. #C-55A-1693.) 

CONNECTOR, American Phe- 
nolic Corp. AN-3108W-48- 
18. (Belmont Radio Corp. 
Dwg. #C-55A-1686.) 

._.| CONNECTOR, 7 contact, Con- 
trol Unit, American Phenolic 
Corp. AN-3102-24-38, (Bel- 
mont Radio Corp. Dwg. #A- 
55A-1273.) 

CONNECTOR, American Phe- 
nolic Corp. AN-3106-12S-38. 
(Belmont Radio Corp. Dwg. 
#C-55A-1675.) 





) 5 eee 


2Z7112.16__.----- 


27,7226-Q262__ __- 


227112.39__--.--- 


6Z7798-3-_-_- -- - 


2Z7113.40-_ _ ------ 


2Z7112.50- ------- 


2Z8799-242_-_ - 


2Z27226-175-_- - - - - - 





* Indicates stock available. 
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| ee reer 106232222604 2Z8672.17....-.-- CONNECTOR, 2contact, Amer- | ea_.| 1 | _--- ei ee ae eee 

ican Phenolic Corp. AN-3102- 
20-5S. (Belmont Radio Corp. 
Dwg. #A-55A-1272.) 

C&C____--| CD-851_____- 27.K7112.3____-__- CONNECTOR, American Phe- | ea_.}| 1 |_-.--|-----|-----|----- pot 
nolic Corp. "AN-3108W-20- 
5S. (Belmont Radio Corp. 
Dwg. #C-55A-1700.) 

C&C.__.__- CD-848.___.-- 2Z8672.63_...-.-- CONNECTOR, American Phe- | ea_-| 1 |_-.--|-----|-----|----- 
nolic Corp. "AN-3106W-22- 

a (Belmont Radio Corp. 
g. #C-55A-2328.) 

ij Eee a 109__..--_--- 2Z8672.15_...._-- CONNECTOR American Phe- | ea-- 
nolie Corp. AN-3102-22-11S. 
(Belmont Radio Corp. Dwg. 
(#A-55A-1274.) 

C&C___._- CD-847__._-- 2Z78672.56_-.-.--- CONNECTOR, American Phe- | ea_-| 1 |--.--|-----]-----|----- 
nolic Corp. "AN -3106W-22- 
11S. (Belmont Radio Corp. 
Dwe. #C-55A-1692.) 

C&C._.._- CD-848._...-- 6Z7592_.......--- CON ECTOR, General Elec- | ea__| 1 |___--|_.---|-----]----- 
Pia sen $2721. (Belmont Ra- 

ee Dwg. #A-19A-2347.) 

(een Ve (irre Denia were fea er nee 6Z3151/1__-.----- CONN CTOR, Cord, Hubbel, | ea-- 
Graybar $7465. (Belmont 
Radio Corp. Dwg. #A-55A- 


2301. 
WM_-_-.-- | 7, ne OATNID 22s cee as CONNECTOR, American Phe- | ea-- 
: nolic Corp. 7ZB-3102G-12S- 
3P. (Belmont Radio Corp 
Dwg. #A-55A-1750.) 

i eereere ene 105 .cscesecce 2Z7111.61_._..-.- CONNECTOR, Coaxial Ant., | ea.- 
American Phenolic Corp. AN- 
Pie a (Belmont Radio 
Corp . #¥A-55A-2071.) 

DA cccecteeee tetas uses 2Z7111.56.-.-.-.- CONNECT R, Insert. (Bel-| ea_-| 1 |____-|---.-]-----|----- 
mont Radio Corp. Dwg. #A- 
55A-2082. ) 

On soe BOL gee teased 2Z8682.16..-...-- CONNECTOR, American Phe- | ea-- 
nolic Corp. Dwg. #AN-3102- 

a erga (Belmont Radio 
Corp #A-55A-1808. ) 

CEC we eevee cates ShIAZ2 NT 225 s5c5 CON RECTOR. (Belmont Ra- | ea.-| 1 |--_--]-----|-----]----- 

dio Corp. Dwg. #C-55A- 


2314. 

noes he 129-1, 129-2. _| 2Z5531.2__._.___- JACK, closed Peed era ea_ _ 
Telephone Co . t 
Belmont Radio Ore Ow Bee 
#A-44B-1314.) 

M Argo 532 Meee 6Z7809-1_.-.----- OUTLET, Duplex, Convenience, | ea - - 
Hubble #9575. (Belmont Ra- 
dio Corp. Dwg. #A-5E-2178.) 

Uns es 1052.c2252552 2Z7125_..-------.- PLUG, 15 contact; Amphenol | ea- . 
#AN-3102-48-1P (Male re- 
ceptacle, aluminum alloy). 
(Belmont Radio Corp. Dwg. 
¥B-55A-1527.) 

COG oe. cele seec see eee 2Z7110-8....-..-- PLUG, a werk (Bel- | ea_-| 1 |[-----| * |-----]----- 
mont AS #201-473.) 

ol Geer ereeer ees (pacer Rimes ree eee nner 6Z7813-3_.-...--- RECEPTACLE, Hubble, #11616. | ea--; 1 {-----| * |-----|----- 
(Belmont Radio Corp. Dwg. 
#A-55A-—1288. 

C&C.__-_. Cable #106 & | 2Z7111.60__--_.-- SELECTOR, male fitting. (Bel- | ea.-} 6 |-----|-----|-----|---- s 

#111 mont Radio Corp. Dwg. #A- 

55A-2162 or B-55A-2244.) 

|; nee ae er 1 See 2Z8672.1.-..----- SOCKET, 2 contact, American | ea.-} 1 |-----] * |-----|----- 
Phenolic Corp. AN -3102-22- 
11P (cable connector, AC in- 
ut, male). (Belmont Radio 

io Corp. Dwg. #A-55A- 

1108.) 
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Major Ref symbol Signal Corps Name of part and description 
component stock No. 
CU ase ce 106... __-- 2Z8672.10._....-- SOCKET, 2 contact, Amphenol 


AN-3102G-1 (female re- 
ceptacle, aluminum alloy, Bel- 
mont Radio Corp. Dwg. #A- 
55A-1749.) 

Riscecucds 15 2Z8673.2_....--.-- SOCKET, 3 contact, cable con- 
nector, output gain, female, 
aluminum; mounting 
144” square with 3 socket 
sheeve inserts for TIGAWG 
iio 4 mounting holes. 12” 

pons leng th front 

oso" coup rh P18 thds. 

per inch; ove th 13%’. 

° (American Phenolic rp. AN - 
al ia Belmont Radio 


ik Dwg. " ¥C-55A-1106.) 
CU, R--.--| 135, 185__---- 3Z1950_....------ FUSE, 3 am re , 250 V., Littlefuse 
type (Dwg. #A-46B- 
fj eae tee 141-1, 141-2__| 3Z1926._....___-- FUSE, ' amp., Littlefuse t 
3AG. (Dwg. #A-46B-1109. 
TOR CU 23 sceceseSsetecs 3Z3275.--...-.--- FUSE HOLD R, Littlefuset 
1075. (Dwg. #A-55A-1076. 
AMS sesstletectacesacee. 3G1160-48........| ASSEMBLY, Micalex Spacer. 
(Belmont io Corp. Dwg. 
#A-202-—402. ) 
AMS.._---]---.----------| 3G1150-56........| ASSEMBLY, Micalex, 8 
ae (Belmont Radio 
g. #A-202-403.) 
D2 sek oles tee aoe an 2Z750-1_....-.--- BOARD’ X-L Spacer 4.187’ 
spec. ’(Belmo nt Radio Corp. 
. fA-6C-1847. ) 
MEA acco Oech hed setae 3G1775-12_.._..-- BUS ING, Fibre Insulating. 
(Belmont Dwg. #A-5D-2243. is 
Ps tse late tae has 3G1837-20.1_-_-..-. CAP, Insulating. (Belmont 
Dwg. #A-5G-1154.) 
WOVE se she Seed 62Z4856..-.------- GROMMET, Black Rubber, 


4%” O.D. Atlantic India Rub- 
ber Works. (Belmont Radio 


ated aS #25A-1653. ) 

Orso a etek eet eee 3G1838-92.1__.._. INSULATION, 43%” long. (Bel- 
mont Radio Corp. Dwg. #A- 
7A-2174.) 

CU is ese estes 3G1838-70___..._- INSULATOR, blk. bak. 1.625’ 


x 4.375”, 10 holes. (Belmont 
Radio Corp. Dwg. #A-7A- 


1432.) 
) , I Mane eee ee 3G1550-28 . .. ...- INSULATOR. (Belmont Ra- 
. Dwg. at 
TOW Neocles eeeesese se 3G1838-27.4___._- INSULA R, blk. bak., 1.68 


875", 2 holes. (eae 
Radio Corp. Dwg. #A-7A- 


8.) 
TOW MM, jectcceceetcacde 3G1838-36.4. . . . .- IN 'SULATOR, blk. bak., .625” 
CU x 2.25”, 2 holes. (Belmont 
et Corp. Dwg. #A-7A- 


1282.) 
OP ena Mevis se a hataee ae eu On ss 3G1250-10.4__.__- INSULATOR, Steatite, 14’ dia. 
x 5%’ long spec. (General 
Ceramic Dwg. #A-5F- 
1120. 
Te ek ric laa aes Seer S 3G1250-16.13_- ._- INSULATOR, Ceramic, %’ 


dia. x 114” long, spec. (Gen- 
eral Ceramic Co. Dwg. #A- 
5F-1121.) 

4 Lame nnn pare enc ner eae 3G1000-11.1_----- INSULATOR, Standoff, Stea- 
tite. (General Ceramic Co. 
oe Belmont Radio 

TOR Ceauawies 

WOME oes soe 3G1838-82_..----.| INS SULATO Transmission 

Line, nat. bak., a" x 4’ x 
(Belmont Radio Corp. 
Soe. #A-6C-1535.) 


* Indicates stock available. 
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2: kl cen) One, I meNeEeEe! DANENSeERET |CRNamerars * 
0822 ee ed oe ect ees el oewee * 
ry: ee REECE (AIRES CREE Lr! [Re eas : 
OR Be cl ee edie oe eg tee NG eet ba 
CB lise Saale tn louse ic eae * 
CA... eR ot Sie baVe Pi Soe 6 Wik ay ea eos ots ‘ 
CGN eo ee cy SE eee eee : 
CAo eto eeseiel, "8! Yew selecess bd 
ca. ‘Sota Loe ll ahay aces lie, sacha hla tat el) ik kets * 
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Major Ref symbol Signal Corps Name of part and description 
component stock No. 

CO oe ei 3G1780-89____._.- pial ii ries Pa E Dee (Bel- 
mont Radi g. #A- 
41C-2505. 

Pf Leppert (CRs nN Ne rere 3G1838-36.2___. - - INSULATOR, Socket Sis wo 
(Belmont Radio Corp 
#A-7 A-1844. 

ANS seco |j4cee5i2 custo. 2Z8552-3_...----- SLEEVE, Rubber, 54" 0.D. x 
5%” Special. (Belmont Radio 

Weel t #A-25G-1671.) 

CU. soe ese ete ae 3G2425-1__-..-.- SPAGHETTI, 54” Hiflex-_..--- 

Osa eoewane Gee oe rel se 3G1100—-88______ _- SUPPORT, Line Insulating cer- 
amic 5 ly * long. (Belmont 
ore Corp. Dwg. #A-5F- 

112 

DS ced hobe isewceneseeied 3G2300-126____._- TUBE, Insulating, 7.875” long. 
(Belmont Radio Corp. Dwg. 
#A-5G-1093. 

Me pst tial Sia ha vit 6L50514.2_____._- WASHER, Bakelite. (Belmont 

ieee Corp. Dwg. #A-29B- 

A seoteet seal ete ee 6L50204_...._-..- bait Bakelite. (Belmont 
ie ‘ o Corp. Dwg. #A-29B— 

1. 
eee eis Nia eee ce 6L50205....-.-..- WASHER, Bakelite. (Belmont 
Dwg. #A-29B-1182.) 
De Soa eenseden | Segeys ee ete 6L50202_...____- es ER, Bakelite. iapaciay 
_ #A-29B-1668.) 

i) Cee mre (ener heen ee aes 6L50530-1__.-_. -_- WAS R, Fibre. (Belmont 
. #A-29B-1 174.) 

eee cele oe Eien ns 6L50523-3_..__._- was ER, Fibre. (Belmont 
. $A-29B- 1176.) 

UD aie eed |S Setanta 6L50523-1__._.-.- WAS! R, Wibre. (Belmont 
Dwg. #A-29B-1177.) 

5 0 ne oe (eee rane ee ce 6L50523-1_.......; WASHER, Fibre. (Belmont 
Dwg. #A-29B-1183.) 

pee eres ea eeeaaa EE ore RE 6L50523-2_______- WASHER, Fibre. (Belmont 
Dwg. #A-29B-12 

CU; WM .lececo stot ele 3G1838-5.6_-__--- ae ER, Fibre. (Belmont 

_ #A-41A-1320.) 
o SAND Oo Me nore epee serrate 3G1550-12.1_._._. WAS) ER, Mica. (Belmont 
rsa Corp. Dwg. #A-29B- 
7. 
T, Ridskiee 112, 126-1, 2Z5927_...---.--- LAMP, 6-8 V. Tungsol t 
126-2 T-44. (Dwg. fA-46A-314. 

CU, WM.-| 108, 126._.__- 

(| Lenore ener j 2 ee eee 6Z6820__..-.----- LAMP, Dial Light, 120 V., 3 
watt, GE type S-6. (Dwg. 
#A-46A- -1622.) 

| DY, Separate erent ne eee 2Z5884___..------ LAMP, 14 watt neon, candela- 
bra, GE type T 84%. (Dwg. 
#A—46A-1788.) 

eet | Ye ee .| 3F6315_..-..----- METER, milliammeter, 314” 
GE type DO-41-44-46, (Dwg. 
#B-55A-1164.) 

Oconee (oem ane re nena ae 2Z7588-28/3. _.- - - CONTACT ASS’Y. (Belmont 
net Corp., Dwg. #A-208- 

Dietetic ee boots 2Z3196-18_.....-- CONTACT ASS’Y. (Belmont 
ae Corp., Dwg. #A-208- 
506. 

i epee ctna ae (Me enee tn ae rare Ree ae 2Z7588-28/1 . _ __ _ CONTACT ASS’Y. (Belmont 
Hana Corp., Dwg. #A-208- 

fl Geen pS 1! Ree eons 2Z7588-2G _._---- RELAY, 2 contacts, No. 6. Ae. 


Potter & Brumfield 
#SPA-5. (Belmont ‘tio 
Corp., Dwg. #B-45A-982.) 

Tecctend ISB wcenceece. 2Z7599-40_...-.-- RELAY, 10ma. overload, Dunco 
type "RPXB579, Porter & 
Brumfield type B-4500. (Bel- 
mont Radio Corp., Dwg. #B- 
45A-1077.) 
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Major Ref symbol Signal Corps Name of part and descrintion 
component stock No. 


——_$__ae 


OD te ctotae coe! Be eee hete 3H900-15-—20- - _ _- SWITCH, circuit breaker 15A, 
Hineman ¢P-0311. (Belmont 
Radio Corp., Dwg. #B-20C- 


1004. 

Renae 127 es oe 3Z9849.22_....... SWITCH, toggle, DPDT, Cut- 
ler Hammer Co. type "$8825 
(20 amp. at 24 volt, silver con- 
tacts, bat type lever with 
luminus end). (Belmont Ra- 
cy Corp., Dwg. #A-206- 


1146. 
Wess 114-1 thru 3Z9849.10.._.___- SWITCH, high voltage, low volt- 
114-3 age meter light toggle Cutler 
ammer Co. type 8280. (Bel- 
mont Radio Corp., Dwg. #A- 
| 20C-1263. 

| Dee eens 6p gcoe ene 3Z9849.83_......- SWITCH, relay reset, SPST 

toggle, ‘Cutler Hammer Co. 
a (Belmont Radio 
Ds g. €A-20C-1265.) 
) Rien Te 118-1 thru 3Z9860-3Z...._..-- SWITCH, intenock SPST N.O. 
118-4 2, Cutler see yee 8907- 
K-19. (Belmont o Corp., 
Dwg. #A-20C-1097.) 

Tae set | ee meee 3Z9849.53_._..... SWITCH, meter, SPDT, to 
spring tension, Cutler rt 
mer Hastio Co #8802. (Belmont 

rp.,-Dwg. #A-20C- 


WM-____-_. L28scsss, oa 3Z9858-7_....---.. SWITCH, to cs aa DPST; 1 amp. 
at 250 volt, 3 amp. ‘at 125 
volt; Arrow-Hart & Hageman 
Co., #20902-EY (nonindicat- 
mie grade XXP bakelite in- 
8 cies (Belmont Radio 

¥A-20C-303-1.) 

CU.__.... 115._-- oe... 32Z9849.34......-- SWITCH, © hl SPST; Cutler 
Hammer 8817K2 (momentary 
nominal rating 20 am 
bie (Belmont Radio eds ss 

Dwg. #A-20C-1524.) 

CU ass22e: a © Paneer ee 3Z9845-11.1_..... SWITCH, toggle, DPST; Cutler 
Hammer 8823K2 (nominal rat- 
ing 20 amp., 24 volt). (Bel- 
mont Radio ‘Corp. ., Dwg. #A- 
20C-1525. ) 

WM-____-- | (7 -f een mee _.| 3Z9858-6__.__-.--- SWITCH, toggle, SPST; 3 mg 
at 250 volt; Arrow-Hart 
Hegeman Co., y20004 KD 
(nonindicatin ’ grade P bake- 
lite insulatio a en Ra- 


dio sa , Dwg. #A-20C- 


1564. 
CUn 323: 112A, 112B, 3Z9825-62.24. __.- SWITCH, selector, 7 position, 3 
113C deck, Central o Labs., 
Ort ‘Belmont Radio 
Dwg. #B-20A-1993.) 

CU uece: 1 ee 3Z9825-58.30--.-- SWITCH, test, 2 positions, Cen- 
tral Radio Labs. . type H 
(Belmont Radio Corp., Dwg. 
#B-20A-1994. ) 

CUsecess: | ae rR 2Z7299M3.5. ---.- POTENTIOMETER, Gain, 
3500 ohms, Allen-Bradle = 
type J. (Belmont Radio 

ad #A-10B-1356. ) 

i ae teen + | Saeco 2Z7269.95..------ POTENTIOMETER, Variable 
Bias 10,000 ohms, Allen- 
Bradley Co. type J. (Belmont 

Radio Corp. Dwg. #A-10A- 


1268.) 
SO ee ee ae 2Z7288-3...------ POTENTIOMETER, Base 
Line, 50,000 ohms, ’ Allen- 
Bradley Co. type J. (Belmont 
o Corp g. #A-10B- 
i363 





* Indicates stock available. 
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WM.....- eee 27,7270.98....---- 
SU ees re 27,7273-50..------ 
4 eer [fae ee 3Z5997-5....----- 
Risctscued 55-1, 55-2_...| 3RC20BE680K - - - 
| eee 65-1, 65-2....| 3RC20AE101M- - - 
DT DAs eal (lecioucesee 3Z6010-81_--.---- 
Oe-esuive (|: re 3RC30BE101K - - - 
Rees 56-1 thru 56-3! 3RC20BE151K . - - 
he 57-1 thru 57-4] 3RC20BE201J. --- 
Vee ree Be esoteewtane 3RC20BE221K - - - 
CU seis: 83-1 thru 83-3] 3Z6020-30--._-__- 
Receecsint 3RC20BE471K - -- 
6 TO egies 3Z6050-117......- 
Ro Pees 68, 75...----- 3RC30BE102K - - - 
CU ae23 C6: gees! 3RC20BE152M. .- 
WM.....- (a ee 3Z6200-1.......-- 
4 (ere een TO cigs Sato 3RC20BE222K . - - 
T, CU__..| 59, 62...._... 3Z6220-10_......- 
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. Orgn stock 
Unit | Quan 3d 4th |Depot 
of stock 


Name of part and description 
ech ech 


per 
meas | equip |ist ech/2d ech 


POTENTIOMETER, Eye ad- 
Tas iy Soa 50,000 ohms, Allen- 
Bradley Co J. (Belmont 
Radio Corp. g. #A-10OB- 


1353. 

POTENTIOMETER & 
SWITCH, 1 megohm, Stack- ; 
pole Carbon Co. type LP-Ss- | 
oe (Belmont Radio Corp 

#B-10A-1357.) 

RESISTOR. 7.8 ohms, 5 watts, 
+2%, Sprague Specialty Co. 
dype 5K. (Belmont Radio 

wae Dwg. #A-9C-1618.) 

RESISTOR, 68 ohms, +10%, 

4 watt "Allen Bradley Co. 

Type EB. (Belmont Radio 

as are ag g. #A-9B1-48.) 

RESISTOR, 00 ohms, +20%, 
4 watt, Speer Resistor Corp. 
Type SCI -l4. (Belmont Ra- 
dio Corp. Dwg. #A-9B1-7.) 

RESISTOR, 100 ohms, +20%, 
a watt Speer Resistor Co 

ype SI-1. (Belmont Radio 
cure Dae #A-9B2-7.) 

RESI TOR, 100 ohms, +10%, 
1 watt, Allen Bradley type 
oe (Belmont Radio Corp. 

. #A-9B2-50.) 

RES! TOR, 150 ohms, ar 
\ yee ’Allen cider Mary 
Bde (Belmont dio 

8 #A-9B1-52.) 

RESI TOR, 200 ohms, +5%, 
4 watt, Allen Bradley type 
ne (Belmont Radio Corp 

. #A-9B1-1931.) 

REST TOR, 220 ohms, +10%, 
4 wa r Resistor Corp. 
type SCL de TRODT V4. (Bel- 
mont Radio Corp. Dwg. #A- 
9B1-54.) 

RESISTOR, 220 ohms, +20%, 
1 watt, Allen Bradley Co Co., 
type GB. (Belmont Radio 

Coe Dr g. #A-9B2-9.) 
ase TOR, , 470 seein agli 
watt en Bradley Lype 
He (Belmont Radio Corp. 
Dwg-t A OBL 88) 

RESISTOR, 500 ohms, +10%, 
5 watts, .(Belmont Ra- 
dio Corp. Dweg. #A-9B-2185.) 

RESISTOR, 1,000ohms, +10%, 
1 watt, Allen Bradley type 
GB. (Belmont Radio Corp. 
Dwg. #A-9A2-62.) 

RESISTOR, carbon, 1,500ohms, 
+20%, Ms watt, Allen Brad- 
ley Co. type EB. (Belmont 
rie Corp. Dwg. #A-9B1- 


4.) 

RESISTOR, 2000 ohms, +5%, 
4 watt, "Allen Bradley Co. 
type EB. (Belmont Radio 

ceil) acd g. #A-9B1-166.) 

RESISTOR, 5200 ohms, +10%, 
14 watt Speer Resistor Corp. 
type SCI- ii (Belmont Radio 

oN g. #A-9B1-66.) 

RESI age 5200 ohms, +20 oon 
4 watt r Resistor Co 
type Sc phe (Belmont Ra. 
dio on Dwg. #A-9B1-15.) 





5 

i 

— 

! 

I 

i 

t 

' 
& 
& 
# 
* 





Orgn stock 
Major Ref symbol Signal Corps Name of part and description Unit |] Quan |_| 4th |Depot 
component stock No. ; of per ech | ech | stock 
meas | equip |lst ech{2d ech 


|; Sore 69-1 thru 69-8) 3RC30BE222K __ -| RESISTOR, carbon, 2,200ohms, | ea..| 8 |----- ™ . . * 
+10%, 1 watt, Allen Bradley 
Co., type GB. (Belmont Ra- 
| dio Corp. Dwg. #A-9B2-66.) 

id Leer ee OO sss escss 3RC21AE3332M --_| RESISTOR, 3,300ohms, +20%, | ea_-| 1 |----- . . * 
\y watt, Speer Resistor Corp. 
type SCI-\. (Belmont Ra- 
dio Corp. Dwg. #A-9B1-16.) 


So 


Rewsesese 70-1 thru 3RC30BE332K --.| RESISTOR, carbon, 3,3000hms, | ea_.| 14 |.__-- bg - * id 
70-12, 71-1, +10c, 1 watt, Allen Bradley 
71-2. Co., type GB. (Belmont Ra- 
dio Corp, Dwg. #A-9B2-68. ) 
CUnesuccs cy eee eee 3RC30BE332M __-| RESISTOR, 3,300 ohms, +20%, | ea_-| 1 |.---- : . . bd 


1 watt, Allen Bradley, type 
GB. (Belmont Radio Corp. 
Dwg. #A-9B2-16.) 
f yaeeeereee: §8-1, 58-2_.._| 3RC20BE472M __-| RESISTOR, 4,700 ohms, +20%, | ea_.}| 2 |_---- > : : : 
4 watt Speer Resistor Co., 
type SCI-%. (Belmont Radio 
Corp. Dwg. #A-9B1-17.) 
T_..-.----| 64-1, 64-2_...| 3RC20BE472K -_--| RESISTOR, 4,700ohms, +10%, | ea--| 2 |__--- . . : ‘ 
ly watt, Speer Resistor Co., 
Mal SCI- -h. " (Balmnont Ra- 
dio STOR, Dwg. #A-9B1-70.) 
Reccecbe 72-1, 72-2_...| 3RC30BE472K --.| RESISTOR, 4,700 ohms, +10%, | ea_-| 2 |-_---- * 5 * : 
Allen Bradley Co., type GB 
(Belmont Radio Corp. Dwg. 


#A-9B2-70.) 
Dette dents TO seeds 3Z6470-23_.___-.-- RESISTOR, 4, eons aa ea_.| Ll {__--- * : . - 
a watts, Sprague 's 
phar Nl imont Dw 
#A-9C-1680.) 
CUR s2.25 68 coe ete 3RC20BE682M ---| RESISTOR, en 6,8000hms, | ea__| 1 |{__.-- . * : * 


+20°%, le watt, Allen Brad- 
ley Co. type EB-6822. (Bel- 
ia Corp. Dwg. #A- 
9B1-18. 
WM...--_- 5) ee ee 3RC20AE682K - - - RESISTOR, carbon,6,800ohms, | ea_.| 1 |__-_- : . . * 
+10%, % watt "Allen Brad- 
ley Co. type EB. (Belmont 
Radio Dwg. #A-9B1-72.) 
Ree Sus OO siecseue? 3RC20BE682J - - - - Re ye carbon, 6,800ohms, | ea._| 1 |___-- * * * + 
on Ya watt, Allen Bradley 
& Co. type EB (Belmont Radio 
WE. #A-9B1- -179.) 
| eee ea 73-1, 73-2_...| 3RC30BE682K - - - RES! TOR, carbon, 6,800ohms, | ea_.| 2 |.__-- . . : . 
+10%, 1 ‘watt, Allen Bradley 
Co. Co. type GB. (Belmont Radio 


#A-9B2-72. ) 

| Een ene 57-1, 57-2....| 3RC21AKB103M- -- RESISTOR,” 10,000 ohms, | ea__| 8 |..-.-. 2 ‘i 4 : 
OU esuceie 69-1 thru 69-5 +20%, % watt, Speer Re- 
WM...--- PB et jad sistor aga type SCI-'4 

(Belmont io Corp. Det 

#A-9B1-19.) 
| 5 eee 62-1, 62-2_...| 3RC2Z0BE103K ._.| RESISTOR, ates, 10,000 | ea__| 5 |_...- . * . : 
CU es 87-1 thru 87-3 ohms +10%, 4 walt, Allen 

Bradley Cc Co. “t (Bel- 

mot: Heats ayn #A- -9Bl- 
CUl cage 2 59-1 thru 59-3} 3RC30BE103M_.-_| RESISTOR, 10,000 ohms, | ea_..| 3 |__.-- - 34 . : 


+205 , 1 watt, Allen Bradley 
type ra (Belmont Radio 
r #A-9B2-19.) 
cee ee O63 ececeuns 3RC40AB122K . __ RESISTOR, 12,000 ohms, | ea_..| 1 [__--- . . . : 
+10%, 2 watt Speer Resistor 
Corp. type sI-2 (Belmont 
Radio Corp. Dee #A-9B4- 


75.) 
fh USE nnn ce 1 a ee 3RC21BE153M-._-| RESISTOR, 15,000 onus; ea__| 1 |{____- . . - * 
+20°%, % watt, Spee 
aston. Corp. ake "SCI-34, 
IRC BT-!} Belmont Radio 
Corp. Dwg. 4h 9B1-20.) 


* Indicates stock available, 
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- Orgn stock 
Major Ref symbol Signal Corps Name of part and description Unit sa 3d 4th |Depot 
component stock No. of ech ech | stock 











es eerie | anes Sees 


CU sccsice (|| amen err eee 3RC20BE153K _.-| RESISTOR, 15,000 ohms, | ea__| 1 
+10%, % watt, Allen Brad- 
ley Co. type EB. (Belmont 
Radio Corp. Dwg. #A-9B1- 


76.) 
CU. e228 61-1 thru 3RC30BE153M___| RESISTOR, 15,000 ohms, | ea__} 3 
61-3 eae 1 watt, Allen Bradley 
yee 3 GB. (Belmont Radio 
. #A-9B2-20.) 
T, CU__-__| 63, 72-1, 72-2.| 3Z6622-13__.____- RESISTOR , 22,000 ohms, | ea__| 3 
+20%, watt, Speer Re- 
sistor Corp. Sci-\. (Bel- 
Se oa Corp. Dwg. #A- 
R, CU, 64, 60, 55_. 3RC20BE223K __..| RESISTOR, 22,000 enn ea_.| 3 
WM +10%, % watt, Allen Brad- 
ley Co. type EB. (Belmont 
Radio Corp. Dwg. #A-9B1-— 


78.) 
R, WM_..| 74-1 thru 3RC30BE223K__... RESISTOR, 22,000 ohms, | ea__| 4 
74-3, 62 +10%, 1 watt Allen Bradley 
Co. t B. (Bel mont Radio 
Corp i" #A-9B2-78. ) 
CULsc2e OF ieee 3Z6622-23_______- RESISTO 22,000 ohms, | ea__| 1 
+5%, 5 watt, WwW, Sprague 
Specialty Co. type 5K. (Bel- 
mont Radio Corp. Dwg. #A- 
9B-1530.) 
i, eer ee eer 61-1 thru 3Z6625-39_____._- RESISTOR, carbon, 25 ue ea__| 4 
61-4 ohms, +10%, 2 watta, Sp 
Resistor Co 
(Belmont io Ore oe 
#A-9B4-1846.) 
©) 6 Sereurree 1 ee 3Z6627-14______-- Rae ae 27,000 ohms, | ea__| 1 
20%, 4% watt, Allen Brad- 
iy Co. type EB. (Belmont 
in73 Corp. Dwg. #A-9B1- 
d nner 2 eae 3Z6630-—23_____._- RESISTOR, carbon, 30,000 | ea__| 1 
ohms, +20%, 2 watts, Speer 


Resistor Corp. t SI-2. 
(Belmont Radio Corp. Dwg. 
l 





oo 

















.) 
Reacsteve xen: 75-1, 75-2_._.| 3RC30BE333K.__.| RESISTOR, paren 33,000 | ea__| 2 |___-- . 34 
ohms, +10%, 1 watt, Allen 
Bradley Co. type GB. (Bel- 
mont Radio Corp. Dwg. #A- 
9B2-80.) 
R, CU_-_-__| 65, 85-1 thru | 3Z6647-5________- RESISTOR, 47,000 ohms, | ea__| 4 |[___-- . ad 
85-3 +10%, 14 watt, Allen Bradley 
ae type EB. (Belmont Radio 
SOP 7g. #A-9B1-82.) 
CUsscee25 71-1 thru 3RC30BE473M._.| RESISTOR, 47,000 ohms, | ea__| 3 |{___-- * " 
71-3 +20%, 1 watt, Allen Bradley 
Co., GB. (Belmont Radio 
Corp. Dwg. #A-9B2-23.) 
6) 6 Rraeerera Ye ee ae 3Z6647-19_._.___- RES STOR, 47,000 ohms, }ea_.| 1 |{___-- - . 
rae 1 watt, en Bradley 
Con Sar (Belmont Radio 
#A-9B2-82.) 
i Ken Reece O68 eee 3Z6650-85___.___- RES! TOR, SW, 50,000 ohms, | ea.-| 1 {___-- * . 
+10%, 8 watts. (Belmont 
Radio Corp. Dwg. #A-9C- 


1592.) 

CUnsae ss 77-1, 77-2.___| 3RC380BE683M_.__| RESISTOR, 68,000 ohms, | ea_._| 2 |_..-- bg : 
+20%, 1 watt, Allen Bradley 
Co. t GB. (Belmont Radio 
Co g. #A-9B2-24.) 

CU .ecee2 BS ioc dene 3Z6682-9._..-.___- RES STOR, 82,000 ohms, | ea__} 1 |.---- ” - 
roma Ye watt, Allen Bradley | 


(Belmont Radio 
Cont) Sa #A—-9B1-1986.) 
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Signal Corps 


Name of part and description 
stock No. 





lo watt, +10 C Allen Bradley 
Co. type EB, !4. (Belmont 
ae Corp. Dwg. *A-9Bl- 
3RC20BE104M |. _ - RESISTOR, 100,000 ohms, 
65-3 +206, by watt, Allen Bradley 
ih ty be (Belmont Radio 
#A-9B1-25.) 
RESINTOR, 100,000 ohms, 
+20 %, 1 watt, Allen Bradley 
ype GB. (Belmont Radio 
Dwg. #A-9B2-25.) 
RESISTOR, ‘00. 000 ohms, 
+20 ¢, ly watt, Speer Re- 
sistor ‘Corp. type SCI-)4. 
(Belmont Radio Corp. Dwg. 


#B-—203—-248. ) 
RESISTOR, 100,000 ohms, 
2 watt, : er Re- 


+15, 
sistor Corp. type -2 IRC. 
ae Radio Corp. Dwg. 
#A-9B4—2304.) 
RESISTOR, 50, 000 ohms, 
rae c, 1 watt, Allen Bradley 
Sd (Belmont Radio 
A-9B2-26.) 
RESISTOR, 1590, 000 ohms, 
+20%, 14 watt, Allen Bradley 
Co, type EB. (Dwg. #¢A-9B1- 
27, Belmont Radio Corp.) 
RESISTOR, 220,000 oie 
+10, 2 are Allen Bradley 
Co. Co ae . Belmont a 
# -9B1-90 
3RL30BE224M . _ -| RESISTOR 220,000 ohms, 
| 220°, 1 watt Allen Bradley 
| os ty B. (Belmont ae 
| 10 ie ¥A-9 2-27. 
3Z6722-15_..._... | RESISTOR, 220,000 ohms, 
| ae watt, Allen Bradley 
OOD GB {Belmont Radio 
A-9B2-90.) 
RESIITC OR, S70, 000 ohms, 
+10, 14 watt, Allen Bradley 
type EB. (Belmont Radio 
Corp. Dwg. #A-9B1-91.) 
RESISTOR, 330,000 ohms, 
+10°., !9 watt, Allen Bradley 
| oe type EB. (Belmont Radio 
| Corp. Dwg. #A-9B1-92.) 
RESISTOR, 470,000 ohms, 
1owatt, 420%, Allen Bradley 
Co. type EB. (Belmont Radio 
| Corp. Dwg. #A-9B1-29.) 
| 


3RC30BE104M __- 
56-3 


3RC21BE104M _ -- 
3RC41 BEIOAK.... 


57-1, 57-7__..| 3RC30BE154M - 


CU_-__----| 82-1 thru 3RC20BE224M - 


_| RE 
82-3 | 
| 
| 
| 


Des o52) 16; 79 sss eee 3RC2Z1AE22456___. 


80-1, 80-4. __- 
58-1, 58-2__.. 


GU. s254: 64-1, 64-2.__.| 3RC20BE274K. . | 


3RC20AE334K _.- 
3RC20BE474M 


3RC20BE514J - - RESISTOR, 500,000 ohms, 
+20 ¢, Pitan Allen Bradley 
Go. type EB (Belmont Radio 
WE. #A- -9B1-1473.) 

RESISTOR. 680,000 ohms, 
+10 ¢, by watt, Speer Re- 
sistor ‘Corp. aE SCI-1le or 
EB, IRC BT- (Belmont 
| Radio Corp. Dwg. #A-9B1- 


96.) 

RESISTOR, 833,000 ohms, 
+10°;, 2 watts, Speer Resis- 
tor Corp. type SI-2.  (Bel- 
mont Radio Corp. Dwg. #A- 

984-1908.) 

WW Mesa | 61... ._-._.--} 3Z6801—48.--- --- RESISTOR, 1 megohm, +20%, 

! 1/10 watt. (Tuning indicator | 

! pale load, Allen Bradley Co. 

| pe kh, Belmont Radio Corp. 

| Doe. #B—208-328.) 


| Cor 
aL; 3RC2Z1LAEG6S4K_.. 


CU... 74, 86_. 


| 72-1 thru 
1 72-6 


326783C3_.------ 


* Indicates stock available. 


3RC20BE104K_..-| RESISTOR, 100,000 ohms, 
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-Orgn stock 


Major Ref symbol Signal Corps Name of part and description Unit | Quan 3d 4th [Depot 
component stock No. of per ech ech | stock 
meas | equip |lst ech/2d ech 
R, CU, 67-1 thru 3RC20AE105K._..| RESISTOR, carbon, 1 megohm, | ea..| 7 |-_---- , - . . 
WM 67-3, 90-1 +10%, iy watt, Allen Brad- 
thru 90-3 ley type EB, Stack Pole MB— 
57 oa (Bel mont Radio Corp. 
. #A-9B1-98.) 
CU_._.--- 76-1 thru 3RC20BE105M- -. RES! TOR, 1 megohm, +20%, | ea.-| 14 |----- 7 bs + ° 
76-14 7 watt, "Allen Bradley Co. 


EB. (Belmont Radio 
. Dwg. #A-9B1-31.) 


6) OR 78-1 thru 38RC20BE225M - _- RESI. TOR, carbon, 2.2 meg- | ea_.| 6 |-..-- : : * : 
DO 78-5 at % qratt, +20%, Allen 
Bradle EB. (Bel- 
aoe 10 iy Cee Dwg. #A- 
1-33.) 
OU osseous (Oe ihetires 3RC20BE245J - - -- RESISTOR, 2.4megohm £5 To, ea_.| 1 |.---- : : x * 
16 watt, "Allen Bradle 


type EB. ‘ant io 

orp. Dwg. #A-9B1-240.) 

Fe pas era eae ccs a oat 2Z28663-1-_.-.----- SOCKET, 7 prong, ceramic, | ea_.| 2 |-----|----- * as . 
Johnson type 247. (Belmont 
Radio Corp. Dwg. #A-15A- 


1123.) 
Nee Sook eee te 2Z8762.1__-------- SOCKET, 4 prong, ceramic, | ea__| 1 |-----|--.-- * 7 bs 
American Phenolic Corp., type 
(Belmont Radio Corp , 
Dug. fA 154 -1848.) ; | 
een eee] fe eer eee seer 2Z8763.4_-------- SOCKET, 5 prong, ceramic, | ea..| 1 j|-----|----- : - : 


American Phenolic Corp., type 
RSS5. (Belmont Radio Corp. 
Dive. #A-15A-1166. ) 
Weenie lie eet ees 2Z8795.1_.-.----- SOCKET, 8 prong, ceramic, | ea_.| 2 |-----]----- * * * ! 
American Phenolic Corp., type | 
(Belmont Radio Corp. | 
Dg. fA18A-1051, ) 
ga | a ee ee ee re ee 2Z8678.20- .------ SOCKET, 8 prong, ceramic, | ea_.| 4 |.-._-j|----- ’ * : 
Meissner Mfg. Co. (Belmont 
Radio Corp. Dwg. #A-15A- 


1040.) 
1 O; CU. lesaescaurewes 2Z8650.5. .------- SOCKET, 8 prong, Cinch Mfg. | ea__| 18 |____-_|----- ™ : . 
WM Co. type 9950. (Belmont Ra- 
dio Corp. Dwg. #A-15B-1462.) 
Pe gee eee 2Z8678.93.--.---- SOCKET, 8 S prong, mica filled, | ea__| 9 |__-_-|----- * . . 
bakelite, eissner Mfg. Co. 
(Belmont Radio Corp. Dwg. 
#A-15B-1142.) 
R, WM, T-_}._-...-------- 228677.5_.------- SOCKET, Button type Son ea.-| 5 |... _]----- : be ba 
Cinch Mfg. Co. ( 
Radio Corp. Dwg. fA-15C- 


1041. 

Deere aig Ns Blea telin oa! 2Z5883-10_...-.-- SOCKET, pilot light, bayonet. | ea__}| 1 |__. -|----- . sa . 
(Bel mont Radio Corp. Dwg. : 
#A—47 A-1623.) 

WM i fio een eo ees 2Z8648.2.-.------ SOCKET, pilot light, bracket, | ea__| 1 |___..]----- . be * 


offset, ‘bayonet. (Belmont 
o Corp. Dwg. #A-47A- 


508.) 
| 59, 95, 101____| 2Z10001.13______- TRANSFORMER ASS’Y, Ist | ea..| 1 |_-_-- Ot Mestre aie oe oe . 

I.F., consists of an inductance, 
Aladin Radio Industries Cat. 
#41—352, an inductance, R. F. 
choke, 0.2 uh, Aladdin Radio 
Industries Cat. 437-223, Re- 
sistor, 2,200 ohms, +5%, \ 
watt, Ohio Carbon type P. 
Inclosed in a can (Belmont 
Radio Corp. Dwg. #B-13A- 
1131.) 
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Major | Ref symbol Signal Corps 
component | stock No. 
R______.. | 96-1, 11-4, | 2Z9641.23_______. 
61-1, 9-3, 
96-2, 11-5, 
61-2, 9-4 
| 
| 
| 
R___ ._.--| 97-1, 11-1, 2Z9643.38.._..___. 
63-1, 9-1, 
97-2, 11-2, 
63-2, 9-2 
| 
R__------| 98, 11-3, 71-1, | 2Z9641.20___.___- 
5) heen ee Ts 1384__________ 2Z9638-16____._-.- 
CUzaso22 | 1 eee 2Z9643.42___._--- 
A ieee eee 180 ow ce ed 2Z9611.151__---.- 
4 herr eae ae eo eee 2Z9613.102__----.-- 
| ipceeeae ree 1s Pea eae 2Z9611.39_ ------ 
OD es eats TS hee le 2Z79612.52-_-.----- 


* Indicates stock available. 


Name of part and description 


& 4th I.F., each consists of an 
inductance, Alladin Radio 
Industries Cat. #41-353, ca- 
pacitor, 200 mmf, mica 
+10%, 500 VDCW, Mica- 
mold Radio Corp. type O, 
capacitor, 5,000 mmf, mica 
+10%, 500 VDCW, Mica- 
mold Radio Corp. type W. 
(This capacitor also shown as 
Item No. RC150/2-30), re- 
sistor, 8,200 ohms, +5%, 4 
watt, Centralab type 710. In- 
closed in a can. (Belmont 
Radio Corp. Dwg. #B-13H- 


1132.) 
TRANSFORMER ASS'Y, 3rd 


& 5th I.F., each consists of an 
inductance, Aladdin Radio 
Industries Cat. #41-354, ca- 
pacitor, 200 mmf, mica, 
+10%, 500 VDCW, Mica- 
mold Radio Corp. type O, ca- 
pacitor, 5,000 mmf, mica, 
+10%, 500 VDCW, Mica- 
mold Radio Corp. t Ww. 
(This capacitor also shown as 
Item No. RC150/2-30) re- 
sistor, 10,000 ohms, +5%, 4 
watt, Centralab type 710. In- 
closed in a can. (Belmont 
Radio Corp. Dwg. #B-13B-— 


1133.) 
TRANSFORMER ASS’Y, 6th 


I.F., consists of an inductance, 
Aladdin Radio Industries Cat. 
#41-356, capacitor, 200 mmf, 
mica, +10%, 500 VDCW, 
Micamold Radio Corp. type 
O, two (2) resistors, 3,300 
+10%, 1 watt, Ohio Carbon 
t PB. Inclosed in a can. 
(Belmont Radio Corp. Dwg. 
#B-13B-1134.) 


TRANSFORMER, blocking 


Oscillator, Jefferson Electric 
Co. type 467-001-142 (Bel- 
mont Radio Corp. Dwg. 4#C- 
12A-1162.) 


TRANSFORMER, blocking 


Oscillator, Jefferson Electric 
Co. type 467-001-137 (Bel- 
mont Radio Corp. Dwg. #C- 
12A-1318.) 


TRANSFORMER, filament, 


Jefferson Electric Co. t 
464-000-071, (Belmont Radio 
Corp. Dwg. #C-12A-1157.) 


TRANSFORMER, Bias, Jeff- 


ferson Electric Co. type 463- 
001-118 (Belmont Radio 
. Dwg. #C-12A-1160.) 


Corp 
TRANSFORMER, low voltage 


6.3 V.,5.0 V.and 312 V. (Rec- 
tified DC4T.-02 anip.) Jef- 
ferson Electric Co. type 463— 
001-119 (Belmont Radio 
Corp. Dwg. #C-12A-1159.) 


TRANSFORMER, high voltage 


rectified output 4,000 V. DC 
at .01 amps. Jefferson Elec- 
tric Co. type 465-000-106 
(Belmont Radio Corp. #C-— 
12A-1158.) 





Orgn stock 
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Cau. - 


ea. - 


Ca. - 
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Orgn atock 
Major Ref symbol Signal pg Name of part and description Unit | Quan 4th |Depot 
component stock No. of ech | stock 














ee 


|| Sane ae re 10S 63525 2ent es 2Z9613-23_._._._- TRANSFORMER, power, Jef- | ea.-| 1 











% 
ferson Electric type 463-001- | 
117 (Belmont io Corp. 
Dwg. #D-—12A-1138.) 
CU 22252 1 | ees 2Z9613.133_..---- TRANSFORMER, power, Jef- | ea_.} 1 xs 


ferson Electric t 463-001- 
126 (Belmont dio Corp. 
Dwg. #D-12A-1319.) 
( ee 1302262242425 2Z9957-7_....._-- TRANSTAT, variac, 50 to 60 | ea__| 1 |{_.---| * |_-_--]----- . 
cle (Pri. 1, 5, 4.) 115 V., 
(Secondary 3, 4), 0-115 V. or 
0-130 V., Rated load 1A., 
Max. 1. 5A., oscillator fil. regu- 
lator. General Radio #200B. 
(Belmont Radio Corp. Dwg. 


es 


#B-12A-1168. 
FOU ae eke tie 2J6H6__..______- TUBE, VT-90 (Comm. type6H6)} ea_-| 2 | * | * |__---]----- : 
| 5 Se! Lene ee | a aun eee BIOI Dose eo TUBE, VT-94 (Comm. type 6J5)| ea..| 2 | * | * J|____ j----- as 
CUsset eee 2J6U5/6G5______- TUBE, VT-98 (Comm. type6U5)| ea_-| 1 | * | * |-____|____- * 
Lem reretopee trent (a pant cients a 2J807_.....--_-.- TUBE, VT-100 (Comm. rypesoD) OAsat) Re if Re Oe ng capaho ceoe ° 
, © 2 eee eee ee eee 2J6V6GT/G_.____- TUBE, oe (Comm. type | ea_-| 1 | * | * JL. _-[L---- 4 
| 5 Ea |p RON ae ee ZIOACT oS ecetien2. ies VT-112 (Comm. type | ea_-| 4 | * | * |[._---]|----- _ 
CUtss3, ee 256S)7_...------- TUBE, VT-116 (Comm. type |ea-.| 1 | * | * |._...[_--- . 
| [eee (ee Pe tcigs tee Peat he 2 >, © ee ree nUeE VT-119 (Comm. type | ea_-| 1 | * | * {___--|----- . 
, ©: 5 Se [eer ae Free eee 2J6SA7___----_-- say VT-150 (Comm. type | ea_-| 1 | * | * [___.L|----- - 
Wisc endllaseeee sti 2J6AB7__._____- enn VT-176 (Comm. type | ea_-| 2 | * | * |_LL LiL ee . 
©) Otel (avert ee Pores ee 2J5Y38GT_______. yr a (Comm.type|ea..| 1 | * | * J____-|----- * 
DOU Sie setae be tte 2J9002__....__--- TUBE, VT-202 (Comm. type Che) BM ot Re Ne pace : 
Ried ote ees ents 72 (31 Os ree TUBE, VT-215 (Comm. type | ea.-| 1 | * | * {_.-__|----- bd 
DAU oecte oe Bessa 2QJ6SN7GT.____-- TUBE, VT-231 (Comm. type | ea.-}12 | * | * [_.--|----- : 
6SN7GT.) 
Fed soil ca cleanin acres 2J5U4G__ ee aUEE VT-244 (Comm. type |}ea__| 3 | * | * [.__.-|----- - 
4G. 
OU oe es Bn 2J6SF5__.._____-- TUBE, (Comm. type 6SF5)___-| ea--| 1 | * | * Joel lille . 
5 ee een eter ee Pe ere 2J6SH7_.-__.---- TUBE, (Comm. type 6SH7)__._-| ea__| 3 | * | * [____ufouu_e ™ 
Aaa enor has Seka 2J826__._.--.__-- TUBE, (Comm. type 826)-_..-_- ee (i ae a ae) (a ee . 
i bee ad, Gr 0 ee pee ree ene 2J9006__.._.._--- TUBE, (Comm. type 9006)_____ Cis). co Fe, Wecdeettetews =. 
TOR soso sd ee uteesteewee 3Z12050-3____.__- LUG, ern Patton MacGuire | ea. .|___--|.-..-|.---.]_.-.-j----- . 
ea #999, (Belmont Radio 
Dwg. #A-26D-366.) 
| RTP (ER ae eee 279417.3.__.____- TERMINAL BOARD, 1 row, 7 | ea_.|-----|.----|.----|-----|----- . 
lugs, 1 row 15 lugs, ae 
(Belmont Radio . Dwg. 
: #A-201-59.) 
W Messc 2 cob eee eo! 2Z79402.64___.__.- TERMINAL BOARD, 2 lugs, | ea. _|..---|.---_|_----|-----|----- : 
special (Belmont Radio Corp. . 
g. #A-201-89.) 
Ri cckeconGt lsat tee eee 2Z9419-2._._____- TERMINAL STRIP, 19 lugs, | ea__|.----|.----].----]_----|----- . 
+ ata (Belmont Radio Corp. 
wg. #A-201-206.) 
ess ac eh eid eed 2Z9426-8_....___- TERMINAL BOARD, 26 lugs, | ea_-|_.-__|.----|-----|-----|----- . 
8 sag (Belmont io Corp., 
g. #A—-201-218.) 
Tyo ee a ae 2Z9428-3_..___._- TERMINAL STRIP. 28 lugs. | ae oicsu|Sostlsceeu ieets eed ig 
cial (Belmont Radio Corp. 
wg. #A—201-219.) 
(ae eee | ee es Sree 2Z9410.22________ TERMINAL STRIP, 10 lugs, | ea. _}____.|.---_|-----|-----]----- : 


Anchor Tool & Die Co. (Bel- 
mont aIBote Corp., Dwg. #A- 


a 

Dg Sextet sale Ae athe ce 2Z9402.113______- TERMINAL BOARD, Anchor | ea_._|____-|_----|.----]-----|----- : 
Tool & Die Co. (Belmont Ra- 
dio Corp. Dwg. #A—201-258.) 

OD eee tana eran teeta 2Z9405.27__.___-- TERMINAL STRIP (Belmont | ea__|_____|.----]_----|.-----]----- ; 
asa Corp. Dwg. #A-201- | 
259. 












































Maj . on ane l Orgn stock 
Major Ref symbol Signal Corps Name of part and description Unit | Quan |__ 3d 4th |Depot 
component stock No. of per ech ech | stock 
meaa | equip [let ech|2d ech 
Dette elle ee eet 1 Aad 2Z29412.25_.__._.. TERMINAL BOARD, (Bel- | ea. Sy eee) emer eee Sasa oS 
mont Radio Corp. Dwg. #A- 
: 201-260.) 
WM_._.__. |-------------- 2Z29405.26....__.. TERMINAL BOARD, 5 lugs, | ea. .|..-- erent Pencereee (neers betmrene . 
| special (Belmont Radio Corp. | | 
g. #A-201-284.) 
ae) Dee ee | ere eT 2Z9408.23____..-- TERMINAL passer 2 rowsof | ea- “i wither Sita O tetas) Saket eaten boneee : 
4 lugs each, special. (Belmont | 
| oe 0 Corp. Dwg. #A-201- | | | | 
De age ce tee ae 279401.25_.__.__- TERMINAL BOARD. (Bel- | ea..|.....|....-).--.-|-----1-----|* 
mont Radio Corp. Dwg. #A- 
201-439.) | 
a aed te carla mae ei 2Z9408.66........| TERMINAL BOARD Cone 8s Nenss se Sok easels ~S 
aaa es ( Bement ont Radio Corp | | 
OU poe Wr Ah cies ees 2Z9401.45__-..__.- TERMINAL BOARD. (Bel- | ea. Pr (ees ree aces (eee . 
eth or Corp. Dwg. #A- | 
OF aS et eo eo 2Z9440-42......... TERMINAL BOARD. (Bel- | ea_-|. | bdo Se fener este dat, 
mont Radio Corp. Dwg. #A- | 
201~175-2.) | 
A pe Ricte ed | a8 AT hed og 3G1100-10.____-. TERMINAL BOARD, ceramic. | ea__| .-.. | Ja td Oe Wee cle Gens . 
(Belmont Radio Corp. Dwg. 
#A-7A-2300. ) 
, © EO Set cs ce aaa mere raS 2Z9401.21_______- Ne STRIP, Cinch | ea__| ....|----- eee] eee a eer : 
Mfg. Co. 1815. (Bel- 
mont io rp. Dwg. #A- | 
7A-1316.) 
(Belmont Radio Corp. Dwg. 
#A-26D-709.) 


WAN Ogc8)e coher ee ee 3Z12059-21.... ..| TERMINAL, Shakeproof Prod- 


_—s wo -~we ele - ewe = 





ucts No. 2103-6. (Belmont. 

: Radio Corp. Dwg. #A-26A-5. ) 
CU aehed leet oe ee 3Z12059-4._.____- TERMINAL, Shakeproof Prod- ae 
ucts No. 2104-8. (Belmont 

pst at Corp. Dwg. #A-26A- 

Osareaete A jee sees. 3Z12056........ | TERMINAL, Shakeproof Prod- 


i 5 ea eeets | eee eres See ee 3Z12031-5.._..__- TERMINAL, Stewart No. 308. | ea. _|.....!.._-- * yo ee 


ucts No. 2018-4. (Belmont 
Radio Corp. Dwg. #A-26A- 


| 

| 

2354. 
OU seared ele eced tease 3Z12059-14_____.. TERMINAL, Shakeproof Prod- | ea__|... .|...-.|.----|.----|-----|  * 
ucts No. 2104—4. (Belmont 
ere Corp. Dwg. #A-26A- 


1799.) 
OU aes lee eee eae 3Z12059-39_..... | TERMINAL, Shakeproof Prod- 
ucts No. 2118-8. (Belmont 
| Radio Corp. Dwg. #A-26A- 


1838.) 

| Oe nee eee rere 3Z12050-37....--. | TERMINAL, Shakeproof Prod- 
ucts No. 2528-B. (Belmont 
Radio Corp. Dwg. #A-26A- 


697.) 

OP steep se pee Aes 3Z12059-38_....- | TERMINAL, Shakeproof Prod- 
ucts No. 2528-10. (Belmont 
Radio Corp. Dwg. #A-26D- 


_ | 1540. 
WN ssl tes ee ees 3Z12059-36__-----, TERMINAL, Shakeproof Prod- 
ucts No. 6200-14. (Belmont 
Radio Corp. Dwg. #A-26A- 


1756.) 
DO seeee ee beeoaseake 3Z12056/1___----- . TERMINAL, Shakeproof Prod- 
ucts No. 21 08-6. (Belmont 
Radio Corp. Dwg. #A-26A- 
2035.) 
WMis425 [pede eee 3Z12059-31_..----| TERMINAL, special, Shake- 
proof Products No. 2103-4. 
(Belmont Radio Corp. Dwg. 
#A-26A-1457. ) 
AMS 22 23.2)32c-eeos aces 3Z12060—21.2. - - - - pi AL. (Belmont Radio 
#A-26D-1579.) 
WD idiee ool seet see caeeed 3Z12031-12.1 - - - - TERMINAL, (Belmont Radio 
Corp. Dwg. #A-26D-1670.) 


ee ee - |e em ew wl wn ee we lw nm were 





* Indicates stock available. 


Major Ref symbol Signal Corps 


Name of part and description 
component stock No. 


ee etn AS rene ct ee REE 


0.4 © eee ene (Oe an ane ee 3Z12050-5.6. ..-.-| TERMINAL, Patton MacGuire 


Co., No. 2067. (Belmont Ra- 
dio Corp. Dwg. #A-26D- 


Corp. Dw we. #A-26D-2035. ) 
ee eae eno eg ne er D1 Ay f () ar es TERMINAL, grid cap National 
No. 24. (Belmont Radio Corp. 
Dwg. #A-26D-757.) 
AMS sscoss eed tence 4}, ORSO7T0L. 3oe 5 os ASSEMBLY, adjusting handle, 
(Belmont Radio Corp. Dwg. 
#B-202-398. ) 
De tech ae ric eae ee he 2A275-125A/M1_..| ASSEMBLY, antenna matching 
stub. (Belmont Radio Corp. 
Dwg. #205—504.) 
Ii aesgner ee eae rel Sie aE eee a eer 2Z7093-5_...----- ASSEMBLY, condenser plate. 
(Belmont Radio Corp. £. 
#A-200-235. 
OF sees etc as | Bee hina, Oks acd 2Z3351-14_.._...- ASSEMBLY, cover, rear. (Bel- 
mont Radio Corp. Dwg. #B- 
202-251.) 
DD ess i 2 Sei sell 2Z.3351-15_-__---- ASSEMBLY, cover plate oscil- 
Bee (Belmont Radio Corp. 
. $B-202-254.) 
leapt ee ered | Pa Oa IOE OE EE 2Z,7588-28/3 _____- ASSE BLY, leaf. (Belmont 
Radio Corp. Dwg. #A-208- 


505.) 

WM tee See eee 2Z7857-12_______- ASSEMBLY, loop mtg., plate. 

(Belmont Radio Corp. Dwg. 
. #A-201-283.) 

We tenes ee aed 2Z11153_._....--- ASSEMBLY, slug driver. (Bel- 
mont Radio Corp. Dwg. #A- 
200-216.) 

| 5 SER TA (RNC Se ee ene oes 2Z5636-10_.___.-- ASSEMBLY, tuning te (Bel- 
mont Radio Corp. Dwg. #A- 
55A-1102.) 

| 5 re Aes eRe ato ee ARO 2Z11052__.....-_- ASSEMBLY, tuning slug. (Bel- 
mont Radio Corp. Dwg. #A- 
200-217.) 

W Miers ee ee 2Z5821-28...___.- ASSEMBLY, tuning knob. 
(Belmont Radio Corp. Dwg. 
#A-200-301.) 

IDA la Re yt ee cae, 2Z2309-2....___-- ASSEMBLY, wing nut. (Bel- 
mont Radio Corp. Dwg. #A- 
201-484.) 

OD sh aia os al ce Wes Gs 2Z5884-16__-_..._- ASSEMBLY, jewel & bracket. 
(Belmont 10 Corp. Dwg. 
#A-55A-1267.) 

i; Leena nen | 2 eee nes 3H384____-___--- BLOWER UNIT, A. G. Red- 
mond Co. type L. (Belmont 
oa Corp. Dwg. #C-55A- 

126 

NA ges else te 6L604-.5H________ BOLT, hex, head, 14 °-20 x 14”. 
(Belmont Radio Corp. Dwg. 
#3F-2148 

M Ase ss chlor sete oe seu 6L608-5.5Z-2. __ _- ee am "-13 x 514” 
long. Imont Radio Corp. 
Dwg. Mgr e108) 

MALS wexiiectcceskot ks 6L605-7H ______-_- BOLT, 54-18 x 3%. (Belmont 
Radio Corp. Dwg. #A-3F- 


2564.) 

| § aaa ORCS NEES neler eee NE 2Z1243-1_....___. BRACKET, pilot light, R.H. 
on (Belmont Radio Corp. 

g. #A-55A-115-1.) 

dpa en pea (eget rere a 2Z1239.4_._..._._- BRACKET, socket support. 
(Belmont. ata Corp. g. 
#A-7A-1192.) 

Wel ee 271243-2.-.------ BRACKET, pilot light, L.H. 
term. (Belmont Radio Corp 
Dwg. #A-55A-1115-2.) 

if Cnn cree ereaKy MORE Eas ear eet nena an 2Z9957-7/1__.-_- - BRUSH, variac for item 13-15. 
(Belmont Radio Corp. Dwg. 
#A-55A-1165.) 














| 
Orgn stock 











Unit Quan 3d 4th (Depot 
per ech ech | stock 
ee equip jist echi2d ech 
| eee ces 
Raat eee aE wee : 
ea * 
oh a a jostle He ae ees] 
{ 
Ciba el oO a A ee 2 Se te Dos * 
x 
OCRed cesta) ease pean nee eee 
| | 
. { 
ea. _ Be eee a ae he eee ae * 
| | 
CAs chee ae to eet tes Go | - 
Oc GBS Week Sie ee ce oS ee * 
Cec Rh rece rl Re ee a tte * 
Ci De. es a a Het eee) 
| 
Bai), he ee ee ee | * 
ea__|_____]____._ + | fade belt a ee J 2 
| 1] 
ea_.| 4 |____- an eer eieees , - 
| 
ea__| IL j____.- PO oc eae a 
i 
| 
ea_.| 4 |____. | an ee, Oe : 
| | 
Caz) A! de scce RO owe ok . 
-_ ) a eee a Ce | eT . 
ea__| I |____- a em (eee . 
Cai de cS oe oe eke eee * 
| t 
Bis dl GR a See he arena aes cee ae 
ea__ 4 | ST RIES een ta ees (ener es s 
(not used ) 
Chis)! “Re. ik ees el eee ee ™ 
ea. _ 1 bee aoe Me SS Sa ion at le oe ee a s 
ea _ 3 1 Ada ae | ORD ees & 
ea 1 oe) a San) Cee (ere ry 
ea 1 Sos = * 2 s 





i en tates tat 






| os | Orgn stock 
Signal Corpe Name of part and description Unit , Quan | 


stock No. of per | 
lst ech!2d ech 
| 


mneas | cquip 
7, ae ee ee (ee ee 2Z1612.1_._.....-. CAP & CHAIN, American | ea..| 1 :-----| * |{-----]----- : 
Phenolic Corp. AN-9760-10. 
(Belmont Radio Corp. Dwg. 

#B-55A-2546. ) 
Meso teecua oscar eee 2Z2200-1_....-..- CHANNEL, rubber, Atlantic ‘ ea..| 2 mle oe elect eee : 
India Rubber Works #X-379. 
| (Belmont Radio Corp. Dwg. 

| #A-25E-1056.) 

Docedesuee PS 2 aoc ase etone 2Z2200-5...---.- CHANNEL, rubber. (Belmont 
Radio Corp. Dwg. #A-25E- 


Rae! ee ee eee | 274866.30._.__- _.| CHANNEL, rubber. (Belmont 
| ios Corp. Dwg. #A-25E- 

1259. 
(© ERNE See eee Rone nee | 272200-4.........| CHANNEL, rubber. (Belmont 
ci Corp. Dwg. #A-25E- 
| | ee eee ee 27.2200-3.......-.| CHANNEL, rubber. (Belmont 
Radio Corp. Dwg. #A-25E- 


CEC ctl eicaas 272636-2......-.- CLAMP, American Phenolic 
Corp. AN-3057-16. (Belmont 
io Corp. Dwg. #B-55A- 


COC 4G) Ps eeeased ss 5B2800-289.......| CLAMP, American Phenolic 
Corp. AN-3057-16. (Belmont 
io Corp. Dwg. #B-55A- 


peeeteeee CLAMP, American Phenolic 
| Corp. AN-3057-4. (Belmont 
| Radio Corp. Dwg. #B-55A- 
| 
| 2Z2642.23__. .---- CLAMP, American Phenolic 
| Corp. AN-3057-12. (Belmont 
io Corp. Dwg. #B-55A- 


Major Ref symbol! 


4th |Depot 
component 


ech | stock 

















ea_.| | 


ea__}| 2 


Siri cin ah eae me 2Z2642.23........| CLAMP, American Phenolic 
Corp. AN-3057-12. (Belmont 
Radio Corp. Dwg. #B-55A- 

1708-2.) 
Meld eee ee es 2Z2636-27.......-.| CLAMP, American Phenolic 
Corp. AN-3057-40. (Belmont 
io Corp. Dwg. #B-55A- 


1710.) 
toate eet eet 2Z2635.23.....-.-.| CLAMP, cable. (Belmont Radio 
Corp. Dwg. #A-2M-2493.) 
CC oA ee icra 6C272-1_..._._._. CLAMP, cable. (Belmont Radio 
Corp. Dwg. #A-2M-2586.) 
nt tas aye ue 2Z2635.49__.. ....| CLAMP, antenna mounting 
134,” inside radius, 34" diam. 


ea__.| 2 


ea__| 1 


! hole 54” from each end, 4°4” 

long, rounded ends, .196 diam. 

| hole in center, 1144” wide, 4%” 

thick. (Belmont Radio Corp. 

Dwg. #A-2M-2238 and Bel- 

mont Radio Corp. #G—5—5348) 

A), Cee eee re ree eae 2230054... _---- CONNECTOR, 3%” x 90°, (Bel- 
mont Radio Corp. Dwg. #A- 
55A-2176.) 

7 rere nee eee eee oe 6Z3178_......----| CONNECTOR, 19” BX, (Bel- 
mont Radio Corp. Dwg. #A- 
55A-2177.) 

pe eee Pree ee nears a 6Z3856-21___... --| FILTER, fibre glass, 45”x9x1, 
(Belmont Radio Corp. Dwg. 
#A-55A-1229.) 

Pe ERR me ee Sb irecene he tee 2Z3014-10_._ - -- - - - FITTING, female rotary coup- 
ling. (Belmont Radio Corp. 

! Dwg. #A-55A-2591.) 

Roancoenselustoeemeeeeeue _ 2Z4880-20- _ - - - - GLASS, window, 4 clear (Bel- 

mont Radio Corp. Dwg. #A- 
55A-1055.) 


ea_.| 1 


6Z9462......-.. | GLASS, window, for dial (Bel- 
mont Radio Corp. Dwg. #A- 
55A-1405.) 


Z 
ec 
3 
S 
to 
eee ee ee 3 
to 


* Indicates stock available. 
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ee 


| 
| 
; . Orgn stock 
Major Ref symbol Signal Corpe Name of part and description Unit | Quan |. 4th [Depot 
component stock No. of per ech | stock 
meas | equip |Ist ech/2d ech 


8 











— 





© (RRC a ete ee ee en eee 2Z5991__._._.___- INDICATOR, jewel & bracket, | ea__| 1 {_-_-- © Aieeet ate : 
Drake type © "50 (Belmont Ra- ! 
dio Corp. ote ae paeak ) | 
#3 Zamak, | ea_-| 4 |----- sa ee eee 
Central thie Casting Co. (Bel- 
mont Radio Corp. Dwg. #A- 
_ 4B-1110 0.) 
OB enna RS NO ae ee Se 2Z5821-21_..___-- KNOB, 34” dia., Zamak Spec. | ea_.| 1 |{__--.- ren 
(Belmont Radio Corp. Dwg. 
#A—4B-1407.) | 
oe Cote 52s eens | 2Z5821-9..___..__| KNOB, 34” dia., Zamak, Spec. | ea__| 1 |__..- ann ers ae . 
(Belmont Radio Corp. Dwg. | 
#A-4B-1489.) | 
CU lake Eee Ree ee 2Z5821-14_______- KNOB (Belmont Radio Corp. | ea_.| 1 |_--.-| * [|-----|----- 


Dwg. #A-4B-1553.) | , 
OU toe ces eee eee 2Z,5822-25_._.._-- KNOB, bak., knurl, 1” dia. | ea__| 6 |___-- ie ote iee: es 
Kurtz-Kash Inc., (Beinn 
Radio Corp. Dwg. #A-4B- 
1783.) : 
OD Se eacueress eged Ao week 2Z5821-12_______- KNOB, variac, (Belmont Radio | ea__}| 1 |_.. . ee ee een 
Corp. Dwg. #B-5B-1294.) | 
IVA eins, he Oe ea a ent 6L70012____.._._..| LOC WASHER, 12-24, (Bel- | ea_.| 8 |_---- 
| 
l 


MA asoaae) tet ete aun s 6L71008Z-_ - __---- LOCKWASHER, 4 ”-13, Split, | ea.) 4 |----- income : eee decide 
(Belmont Radio Corp. Dwg. , ! | 
#28C-2109 | 


.) ! 

es Ne ea oes | 6L71004__._______- LOCKWASHER, %-20 (Bel- | ea__| 32 {..-_. | 
irae Corp. Dwg. #28C— | ! 

107. l | 

ee eee 6L7100E1.__..__. LOCKWASHER, 54-18 (Bel- | ea..| 8 |_.......------. pe , 
mont Radio Corp. Dwg. #28C- 


2111.) | 
NTA Se ire Nite tee! 6L3504-20E-A7.___| NUT, hex. 44-20 (Belmont Ra- | ea__| 8 |_-__-|_----|-----]----- . 
| 


dio Corp. Dwg. #43A-1330.) 

NEA ete e ee eee la 6L3505-18.1_____- NUT, Hex. a (Belmont | ea__| 8 |_.___|----- 
Radio Corp. wg. #43A-2112.) 

Stee e Nie Gln eee Lalas: 6L3508-13Z-—B8_._| NUT, Hex. 14”-13 x 54,” (Bel- | ea__| 4 |..-. -}-----]-- 
mont Radio Corp. Dwg. 


wen er ef wer aee 


#43A-2562.) : 

WEA ko See ee bos 6L3710-32S______ - NUT, wing 10-32 (Belmont Ra- | ea_.| 2 |----- ee Reeine |e taets 
dio Corp. Dwg. #A-3F-3002.) ih 
CU,WM,T|...-.--------- | 2Z8809-2_.._._._. PLATE, spark (Belmont Radio | ea__| 11 |_._-- | ee er ee ! 
| | 
| + 
| 





p. Dwg. #A-2D-1283.) 
T CUOUW Mia 2-2 asnateeee 2Z8809-3___..__._ PLATE, spark 1870 (Belmont ea. | MD Jk sees oe eisees | 
Radio rp. Dwg. #A-2D- ; 
1284.) | 
WM oe ee ee ews 2A288A-3_______- ROD, antenna, telescopic (Bel-| ea_.| 1 '___.. = OSs : 
; mont Radio Corp. Dwg. #B- | | 
55A-1448. , 


) 

BU py a2 ere ll ot ele eat te 2Z8270-3_...._....| SCREW, 2.437” O.D. (Belmont| ea._| 1 |___--|.----|----- 
eons Corp. Dwg. #A-55A- 
1228 

Oats ate te 6L7955-2_._._....| SCREW, Set 6-32 x \% Allen | ea__| 9 j_. __| * |----- 
7 (Belmont ne Corp. | 

Ee See | | 
EE W Mino ois os oh 6L18508-3-42B_.__| SCREW, Set 8-32 x 1%” Allen | ea__| 19 |__. ; Fte eee lene ee 
CU. hd. (Belmont Radio Corp. 

Dwg. #A-52A-—463.) | Z 

| | nee ee | 27319410... SCREW, 8-32 x 3%” slotted hd., | ea_.| 1 |___.. jeg heal eee | 
DOGP.S (Belmont Radio 
Corp. Dwg. #A-52A-3007.) 

MA seth te) Sed se castes 6L7032—24.7_____- SCREW, 10-32 x 1144” FHM /ea__} 2 |_.___| ---- ! 
(Belmont Radio Corp. Dwg. | | 

| #34B10-2457.) 

C&O i Weeedeereiagss 6L7920-4-32.28 _.., SCREW, 147-20 FHM (Bel- | ea_.; 2 |____..-----|----- pores 
mont Radio Corp. Dwg. | 
#32C 14-2506.) 

CU esses ieee eeu | 6L17132-4K_____- SCREW, thumb, knurl, 18-12 | ea.-/ 1 |--.-. * |---+-[----- 

| | aA ” (Belmont Radio Corp. 
! wg. #A-3F-1421.) 
Cec acalegouscuctenes  GLI7N2-12K._... SCRIAW thumb 12-24 x .796” | ea_.| 1 |... + | 
I 


‘ 
' 
1 
t 
’ 
' 
’ 
’ 


(Belmont Radio Corp. Dwg. 
#A-3F-1422.) | 


242 



































Major Ref symbol Signal Corpe Name of part and description 
component stock No. 
WM sel oes) 6L17132-17K-_--- - SCREW, thumb (Belmont Ra- 
dio Corp. Dwg. #A-3F-1485.) 
MA... _ J]... 6L20132-16.......| Screw, wing, 10-32 x 1 (Belmont 
Baaio C rp. Dwg. #A-3F- 
R________|__..._......._] 617955~3.39S..._- SCREW, Set, Allen head 6-32 
x Oe" (Belmont Radio Corp. 
gine ) 
Le ne nee (Pe en eo ne 278203-12....___- metas HexD, (Bel- 
mont Role Voorn Dwg. #A- 
201-239.) 
We Be Se ee ee 6R7443_____- 2- PULLER, tube, Muter type 
ae (Belmont Radio Corp 
#A-55A-1930.) 
MR a hes Se Fe hee es ates 2Z8304.11_.__..-- SHIELD, eye, blk. bak. tube 
(Belmont Radio Corp. Dwg. 
#A-55A-1335.) 
CEC Goel ete ia 2Z8303-1_....__.. SHIELD, rain, rubber (Belmont 
aoe Corp. Dwg. #A-25A- 
Op AR Sooo sis ESS ee 22Z8304.9.__...--- SHIELD, tube #3 Zamak (Bel- 
mont Radio Corp. Dwg. #A- 
3D-1045.) 
WINE ee teehee 2Z8304.10...._.-. SHIELD, tuning eye, fibre, (Bel- a 
tae ras orp. Dwg. #A- 
ope eerescesse cu) OMB 082222.24 500 ae (Belmont Radio Corp. 
Dwg. ¥#A-3D-1299.) 
8D 2 ee ee ree 2Z86551-2_.._..._- SLEEVE, coupling, (Belmont 
Boas Corp. Dwg. #A-55A- 
6 eS ee eee ee 2Z8879.11.......- SPRING, %" long foe tube 


shield, ‘Cinch Mfg. Co. (Bel- 
mont Radio Corp. Dwg. #A- 


fe eee eee eee 2Z4880-6.__.____- WINDOW, (Belmont Radio 

Co . Dwe. #A—55A-1230.) 

Rae ae ANT NNAD AN-125-A, (Bel | ea_.| 1 aa ebee 

mont Radio Corp. Dwe. #D- | 
5436 


| ! 
| 
| 
aselk eg 
20. : 
2A275-126A____.. ANTENNA AN-126-A (Bele |ea..| 1 |..-..,.-...|.-.-.l---- 
| 





mont Radio Corp. Dwg. #205-— 
432.) 


2A2517-414A_____ ANTENNA MATCHING SEC-| ea..| 1 |... | -- 
TION MC-414-A. (Belmont 
Radio Corp. Dwg. #D-205- 


395.) 
2C680-162A_.____. CONTROL UNIT BC-1162-A. | ea_. 
(Belmont Radio Corp. Dwg. 
#D-205-446.) | 
2C5066-1161A__..| RECEIVER BC-1161-A. (Bel- = 1 =? 


ee _-— me ew 





ae Radio Corp. Dwg. #D- 
2C6596-1160A___.| TRANSMITTER BC-1160-A. 
(Belmont Radio Corp. Dwg. 
#D-205-236.) 


a] 
i] 
! 


* Indicates stock available. 


fr 601434—~1944 


Depot 


stock 





243 





. 


ae wee 


eee ee DS een oh ee 


W1.35:11-15\e 


UM Dslali 


——-WAR—DEPARTMENT TECHNICAL MANUAL 





RADIO EQUIPMENTS 
RC-148, RC-148-B, RC-148-C 


SERVICE MANUAL 


THEORY, TROUBLE SHOOTING, AND REPAIR 


yA 


ee Pe if 







* ‘ 
: be ov 6 
— r * Py e 
ed 


a 
244 wo 


ae ENTIAL 
: nee EEE, 7 a from CONF ID | 
Classifica 


7 ; atd 3 Now 4: 
yr W Cir 339 
- to RESTRICTED pe — 
2 
- 3, ; 


“t 






WAR DEPARTMENT 20 OCTOBER 1944 


WAR DEPARTMENT TECHNICAL MANUAL 
TM 11-1519 


This manual, together with TM 11-1318 and TM 11-1418, supersedes TM 11-1118, 5 October 1942, 1 July 1943, and TM 11-1118C, 
1 December 1943. 





RADIO EQUIPMENTS | 
RC-148, RC-148-B,RC-148-C | 
SERVICE MANUAL 


THEORY, TROUBLE SHOOTING, AND REPAIR 








WAR DEPARTMENT 20 OCTOBER 1944 


United States Government Printong Office 
Washington: 1944 


WAR DEPARTMENT, 
WasHINGTON 25, D.C., 20 October 1944. 


TM 11-1518, Radio Equipments RC-148, RC-148-B, RC-148-C, Service 
Manual, is published for the information and guidance of all concerned. 


{[A.G. 300.7 (21 Jul 44).] 





By ORDER OF THE SECRETARY OF War: | 
G. €. MARSHALL, 
Chief of Staff. 


OFFICIAL: 
J. A. ULIO, 
Major General, 
The Adjutant General. 


DISTRIBUTION : 
As prescribed in paragraph 9a, FM 21-6: 
Armies (5); Sv C (5); Depts (5) ; Def Cs (2) ; Arm & Sv Boards (2) ; 
IBn 11 (2); IC 4, 11, 44 (2) ; Sig C Rep Shs (2) ; Sig C ae Zones (2) ; 
Sig C Proc Dist (2). 
IBn 11: T/O & E 11-400 (A) Sig AW Orgn. 
IC4 :T/O&E 468. 
IC 11 : T/O 11-107; 11-237; 11-287; 11-592; 11-587; 11-597; 
11-617; 11-400 (C) Sig AW Orgn Radar Rep Plat: 
11-500 (EC) Radar Maint Team. d 
IC 44: T/O & E 44-16; 44-17; 44-116; 44-117; 44-136; 44-138. 


For explanation of symbols, see FM 21-6. 


QUICK INDEX 





THEORY. OF OPERATION sccicccscccsceceeeeiccteopeseeeciae ieee 


TROUBLE SHOOTING BASED ON STARTING PRO- 
CEDURE AND SEVEN TEST POSITIONS (RC-148 AND 
15 Oo 2 5 ne Sn nen Rene ere ae 


TRANSMITTER TROUBLE-SHOOTING CHART (RC-148 
BIND RO2148 Bi secede No 


RECEIVER TROUBLE-SHOOTING CHART (RC-148 AND 
21 ¢)85 |) eee Dea ae ee eee ree te 


INTERCONNECTOR TROUBLE-SHOOTING CHART (RC- 
148 AND RC-148-B) oooccccccccccccsccccssssssseeeeeseee ae nea 


TROUBLE SHOOTING BASED ON STARTING PRO- 
CEDURE AND FIVE TEST POSITIONS (RC-148-C) ........ 


TRANSMITTER SECTION TROUBLE-SHOOTING CHART: 


a J eal en we ate ee ota eee ted al 


RECEIVER SECTION TROUBLE-SHOOTING CHART 
OY oe cca ae cee he ie tte 


INTERCONNECTOR TROUBLE-SHOOTING CHART (RC- 
Deseo ase ates al hee ae ad 


100 


109 


142 


169 


206 


212 


215 


ill 


CONTENTS 





Paragraph Page 
CHAPTER 1. THEORY OF OPERATION. 


Section I. Elementary principles of IFF and Radio Equipments RC-148, 
RC-148-B, and RC-148-C. 


TNtROGUCHON: - 2 gis ecnd tose ow eh Bese tide MEARE owe Rees a | ] 
Contents’ of mantial ss isbs40 38 cesar nce ete esdaceiaraaadecak 2 1 
Fundamentals of IFF............... cece cece ence nce n eee encs 3 ] 
Mark JI IEF 254.25 dcocecticie tite sadet aa sevaiwedesied es 4 2 
Description of RC-148—(*) ........ cece cece cece e eee eeees 5 4 
LASt Of “COMPONONtS <5 so. cims ob dASe ree Sees a see ee et 6 8 
Technical characteristics .......... 0. ccc cee eece tee eeeeecenee 7 8 
II, Transmitter of RC-148 and RC-148-B. 
PULPOSE eon donsadee css chcen Mow eee eee nee ne tedaencins Taide 8 8 
General description .......... 00. cece cece cece enc eet erences 9 8 
Peaking Circuit’ 4.2.0.66c03taudiatnnee dot Sedans ewer 10 9 
Cathode follower VT-231......... 0... ccc cece cee cece net e cues 1] 10 
Blocking Oscillator sas aver nisees eeeoieew ke ie ee wae es 12 10 
Cathode follower VT-94. 0.0.0... cc ccc cece ee cece etn eeeees 13 11 
Modulator Tube VT-100.......... 00. cc cece cc cence eee eeees 14 11 
Artincial (ine: .cuiisisreue nutes a oes Seara eer see eee see eelsae 15 13 
Retoscilator wacesicgtcuncteiewavncdne beawsessotnetiaus ees 16 14 
Test circuit section.............cc cece eee eee pad aeuateeeans 17 19 
Power supply section............. ccc ccc cee cece ceceeseceenes 18 21 
III. R-f system of RC-148 and RC-148-B. 
PURPOSE 8 est auitd, oats. chee cane ead On ee daw ee bas ceeenedd 19 21 
General description .......... ccc ccc cc cece cc ceecccccencecees 20 23 
PDEA 05. i oes ho hie a ae RO RR a had ead sect cad slokees 21 24 
Antenna matching section.............ccccceeceecececeeucees 22 26 
IV. Receiver of RC-148 and RC-148-B. 
PUL DOSE ioe ue eos al Rs Se ences we EsthcnS ee eee 23 26 
General description .......... 0 ccc cece ccc cececccacecscecees 24 26 
First and second r-f stageS....... 0... ccccecneccecscucecaeecs 25 28 
Local: OSCilator sicosaidin tn eaas eae tac ssatecuus res howee ees 26 29 
MANGE StAWe 6.5 05 ton Gta sb bout Sete ce amen eee een 27 29 
First, second, and third i-f stages............ 0c. ceececccecccs 28 31 
Fourth and fifth i-f stages... 0.0... cc ccc cc eee cece eeees 29 33 
Second detectok eciw sictedwsiscnsie ie sida Ba Ch Sow Skea Ses 30 33 
Video: amplifier «).262oosexee eedah book ausew nee oan nhatax wes 31 33 
Cathode followet. .cc4ssuied eoiscuwtseisenadws eteiesel cnet 32 34 
Tuning indicator detector.............ccccccec ce cccccceccces 33 34 
Falter Network s242 5g ee hae eh fara le ate emawneaaune 34 35 
A UnINng INGICAtOR 4. awsawede de bwsawes chi eo cca a douwdekus 35 35 
POWEFr SUPDIY acca dekks cowie aden et edsalleeee ed echaeakass 36 35 


iV 


Paragraph Page 
V. Interconnector of RC-148 and RC-148-B. 


POEDOSE)i.<.5 heise st oenk boc stee ees ede sha Raoeieae nies sees 37 36 
Général -description: sasduerdasess nddawks eeaeel sce Meadanes es 38 36 
Specific functions of interconnector..............00-2cee ee eee: 39 36 
Division and trigger channels...............0eeceec ce eeee eee 40 37 
Blanking, switching, and brightness correction channels........ 4l 37 
MCSE“ GIPCUIIS: rat ide hick teak came an ose eee ees 42 38 
Division channel 6 .céce se oie aieneonenstwnessaedkanek baeads 43 38 
Input and phase shifter........... 0... c ccc cece ee ee eee eenees 44 45 
Square wave generator....... 0... cece cee ee cece cece st ee eens 45 46 
Counter Circttt)22 see oadit tice taarestianteakcdenas 46 46 
Transmitter trigger channel.................- fo outa ese nye 47 49 
Blocking oscillator ........ ccc cece cccceccececcectceccsrencs 48 49 
Cathode follower, tube 14............. cc ec cece eee e eee eeenes 49 51 
Blanking: chatitiel” «6206 awetsest dice eetdsadedeideaadieesens: 50 51 
Cathode follower, tube 6A.......... ccc cee cece eee cc eec occ 51 51 
Step inverter, clipper, and limiter................6. ep heelecnees : 52 52 
Pulse phase splitter. ..........ccccccccccncccscevcrsecronaces 53 53 
Radar switching channel. ...........cceccecccccvccccccscuces 54 53 
Input to radar switching channel..............0.eeeceeeeeeees 55 55 
Clamipitig: diQd6S $6 i.4isds bidaexud tow ie oeen eased eatecs seven es 56 55 
Clamper, tube 12B................65. Pia Bia tei ean ore tease 57 55 
Radar blanking amplifier..............0.ccee cece ev eere cece 58 56 
Phase inverter and clamping diode...............ccccecceeess 59 59 
IFF switching channel............. 0c c ees ce cece ee ce cceseeee 60 59 
DO AND 25 5 ora s win ewarciw eas We areata mee Naee oles 61 59 
IFF blanking amplifier.............. ccc cece cece cece ccseucees 62 59 
Cathode follower and output............. 0.0. csecececcccnees 63 59 
Brightness correction amplifier............ 0.00. ccceeeeceeece 64 60 
Wien bridge oscillator. .......... 0.0 ccc cece eect eee ceee eens 65 61 
West “Channel” 2.64 dren esav aoe ea Yoh oe eee es 66 6l 
Output cathode follower............. ccc cee cece eect eceeccees 67 62 
Selector SWitcli. vn tease eceuenesasa aw detealuctiwibageseeaee 68 63 
TOSUGWUCH cites cacyon poeaanar ew ee ke cae aie news sake 69 63 
POWEr SUPPLY <osied cd odesus detec te dueseGutiani anes at enees 70 64 
VI. Wavemeter of RC-148 and RC-148-B. 
PUG DOSE poietic Sapa os ead Greta bk dash aoe 71 66 
General description .......... cc cece cen cece cece cetcseercees 72 66 
Variable line resonator............. ccc cece tees see ceteeceecce 73 66 
WICLECION se dclice ahi e Fae ws eae atin os Ga eeeeced sence oa 74 67 
Dacvamplifier> sa:isacheskcsbrel saws eared eke oe kcnwsateeeaaes 75 67 
"Tuning AAGICAtOn déesulauGactinwe ed das eae aeenewe cade cused 76 67 
Auxiliary oscillator ........ 0... cc ccc cece cee cece ee eeeaacs 77 69 
POWEF “SUDDIY oGswsnd ci cuiedew een desu dateeaiees un aia woes 78 69 
VII. Signal generator of -RC-148 and RC-148-B. 
PUL DOSE: ese se We Mieebsiebcwa ede eeu Lesh wba ad neces fan 79 69 
General description .......... 0... cece ee cece eee eeceeeneees 80 70 
Modulator stage ........ cece cece ccc cece cece nee eeeeeeencac: 81 70 
RoE Oscillator ek cies sen Oss Heed eek ws bet esr Socnaevar aed 82 70 
Attenuator and output........ 0.0... cece ccc cee cece cee eas 83 70 
POWEr SUpDIYV fies oc ee Nad sedate ose ekheewetet ney 84 72 


VIII. Transmitter section of RC-148-C. 


WUC DOSE 3626 oo nee ee eree eee bo aaa ewes eae eee eee 85 
General description ......... ccc cece ccc cc cece ete ee ee eres 86 
Syoeli 2m pliher sc os cei aseae els cand atw ase oewseetaes 87 
Blockiig oscillator’ 0225.4 vcs ok caenn teas tacbae tekeeaweue es 88 
Modilator Mncia A ciaaaawiea eo era eee oa eas ans 89 

90 

91 


IX. R-f£ system of RC-148-C. 


Mitr OdUCtiOn: 354.355 concise Mid cane Geese Sassi oe eure eae 92 
Antenna matching section..........0...ccceeeeee ce eereecceee 93 
OSCTatiON. ¢.oveckse andar i heataaeeusis< deh ar bated, wtaetactiotntae ata O4 


X. Receiver section of RC-148-C. 


IPULHOSE: 5 ire tthe ORS eh eh ead aere Betas 95 
General description ........... 00.0 cece cece cere ence erceneee 96 
Reb Gection: 2s beucteeatasarwi nee ross n od oi sn ea renalwes 97 
F DP SOCUON: tas nat-os Sarin oee esas sedan eeete ea tee ees 98 
: Detector - 2.dceness Oa bi weuho ones eewensdaccseneeeend awe: 99 
TAMING INGICALOF = .35 $d wie dh ed akon 6 Ses Cae AU Ae we oe 100 
WidGO: S@CHION: i4¢26586betead ed adced oes hee Obese ieee nee 101 


XI. Interconnector of the RC-148—C. 


INtPOCUCTION® -s ice Banko tebe lee a wIA SA OSs whe ewe cee 102 
OSES WICH ecco rsirsicts, Sura e eck ered eo erishs da asiaee oe eek eerie 103 


XII. Signal generator of RC-148-C. 


PUENOSC eA ase atae cies waeeen eG Gauar eee eae Utne wate le Sena 104 
General description .......... cc cece c cece ee cc eee ten eeaeeees 105 
Crystal oscillator: cage ce bein S eae Rew AiG es bP weeense Soaks 106 
Detector and audio amplifier ........... 0... cc cece cence eae 107 
Variable two-range oscillator ........... cece cece cecaceeecs 108 
Ret attentiator:3 s4 ok ncicnarnieonehwecee A loeeadewenede: 109 
Power supply ............ eT ee eer nee eee Taree eee 110 


XIII, Power supply of the RC-148-C. 


PUMpOse? seaieends cake een ca ieee eg aan eens ill 
Protective deviceS ......c ccc ce eect c cece cece ete aaeesveuenes 112 
Filament transformers .......0.-¢e.eeccecccueeccecceeeeceas 113 
Plate transformerS ..... cece ese e cece cee ee nent ee ee ns enves 114 


CHAPTER 2. TROUBLE-SHOOTING PROCEDURES. 


Section I, General information. 


THtTOCUCHION: (o.oceuedcc Slee wae Bee wee bs caw bee deeeedeecee 115 
Voltage measurementS .....--:: eee cece cect ee eee ce eeeneces 116 
Resistance measurementS ..-.--esese cece u ccc ccceccuucevccece 117 
Capacitor teStS cc scis'ewrele eet hem eeeeeataereabetunaaes 118 
Current measurement ...---cec cette sec cecncccetevencceccces 119 
TAOS: ~ oa.2e, Scsctrcady hie fod ees EPP ROS tia on he Bie 2 hwciaehneees 120 
Checking waveforms ...-.-.-+ 0 setts see cc eee ee eee e cece ee eees 121 
Use of signal generator ....--- +0 0s eee cece cece e eee, 122 
Replacing parts .....--.0ec cece t ett tect ee tee ene e een eenes 123 


Vi 


S83 


a8 


ame 


RRARR 


SS8& 


REE 


83353 





Poragraph Page 
II. Trouble shooting based on starting procedure and seven test 
positions (RC-148 and RC-148-B). 


IntrodwcniOey co: cosh hoeacaseedia tus dheeeraewes conse aviees 124 100 
Trouble shooting based on starting procedure ..............+. 125 100 
Trouble shooting based on seven test positions ............... 126 103 


Hf, Transmitter of the RC-148 and RC-148-B. 


Reference data ......... ccc. cece cece cece cece teeeeteeceeeass 127 107 
TAtroduictions: eccoaciue hos todncitedsnensowedeseae tesw reese 128 107 
Localizing trouble to transmitter ........... 000 cece cece eee 129 107 
Setting up transmitter for trouble shooting ...............005 130 108 
Signal tracing modulator section ..........c.cccceseseeccones 131 109 
Accuracy check of meter 137 0.0.00... cece cece eee tenn ceees 132 109 
Transmitter trouble-shooting chart ............0c.ceseeeeeees 133 109 
Procedure for replacing defective electrical parts in transmitter 134 117 
Procedure for replacing items on front panel of transmitter ... 135 117 
Top of transmitter chassis ........... Sate a esa anaes suaiideh 136 118 
Lower part of side and bottom of transmitter chassis ......... 137 119 
Procedure for replacing items in oscillator compartment ..... 138 120 


IV. Receiver of the RC-148 and RC-148-B. 


ELCTENCE CAA foceti doar Son cre aes aids ones saabnc wes 139 137 
INCODUCHION: 3.4052 eer cebu ioend eset ais hota eee es 140 137 
Localizing trouble to receiver .........00c0ccccecccecesseces 141 137 
Use of trouble-shooting chart ............. cc cece cece eececees 142 137 
Signal substitution ......... 0... cece ccc cece et tweens ecesees 143 137 
Method of signal substitution .............ccce ccc cence ceeees 144 138 
Checking video section ..........ccccecccccceaccceceneseeces 145 139 
Receiver alignment using tuning eye indicator ................ 146 139 
Additional alignment procedure using tuning eye indicator .... 147 140 
Receiver alignment using test scope ............ccccccececeres 148 140 
Receiver trouble-shooting chart ...........00:eececcscevevecs 149 142 
Procedure for replacing defective electrical parts in receiver ... 150 145 
Front panel of receiver .........ccceccc scence ceesceteeeces 151 145 
Under side of receiver ......... ccc ce cece te ce cc ceecesesaces 152 145 


V. Interconnector of RC-148 and RC-148-B. 


RETEFENCE (Cala (ccs bas Hii chad ewe eWdawas sweneed eas 153 169 
INTLOCUCHION <cfig schoo baecs eeu ie eee es een eRe eae 154 169 
Signal tracing in interconnector ......... 00.000 cece eee ee eens 155 169 
Interconnector trouble-shooting chart ...............0.c0eee: 156 169 
Procedure for replacing defective electrical parts in intercon- 

NGClOR sctitee et ue at ota a sede ea Seuewert minded aed 157 176 
Step-by-step procedure to replace items ..................005- 158 176 


VI. Wavemeter of RC-148 and RC-148-B. 


Reterence Gata. .osu seed oe dete netanseeeaaiee ete 159 194 
INtHOCUCHON 2 ics Foedtcestesaduiees eee daereuieveetesc eed 160 194 
Wavemeter trouble-shooting chart .............cccceececececs 161 195 
Procedure for replacing defective electrical parts in wavemeter 162 197 
Replacement of items outside of wavemeter ................. 163 197 
Replacement of items inside wavemeter .................005- 164 198 
Items requiring removal of oscillator chassis ................. 165 199 


Vii 


Vil. 


VII. 


IX. 


XI, 


XI, 


CHAPTER 3. 


Signal generator of RC-148 and RC-148-B. 


Reference data ........ ccc cece ste rec c en sen enacsceseeereneee 
Signal generator trouble-shooting chart ...........+.++-eee+- 
Removal of signal generator from case .......-..-eeee erreurs 


Trouble shooting based on starting procedure and five test posi- 
tions (RC-148-C). 

Introduction .......0ccc ccc ceca cence cneceesccvceerssesescons 

Trouble shooting based on starting procedure ..........-.06:: 

Trouble shooting based on five test positions s daca aap @kcasaie mses 


Receiver and transmitter sections of RC-148-C. 


Referencé data ....... cc ccc cece cee cece cceencen ce ceessecees 
Introduction: 4.5cs skate ised oan Be Pied eee eee es 
Preparing unit for trouble shooting ...........--seeeesseeene 
Transmitter, trouble-shooting chart ........0...:seccceceees 
Receiver, trouble-shooting chart ..........e.eccsccecececesens 
Al@nment: «ose seces daw ses ein ie seeewa seee lee Mes anee teees 
Alignment of i-f coils ..........ccceceeeececeeceteneeneeees 
Additional alignment procedure using tuning eye indicator .... 
Receiver alignments using teSt SCOPE ....... 0c cece cece ceceeces 
Alignment of receiver r-f calibration dials with calibration chart 
Testing transmitter <.22:50220 desis eteoess secon eres isevesws 
Removal and replacement of parts ...........0c cece cect cence 


Interconnector of RC-148-C. 


Reterence data: é i505 duke dae ee bee aura wad caaees ss etewereds 
INtEOdUCHION:¢ chceiaGenes tad ad und ee teeta eee es ee eee ee 
Signal tracing in interconnectOr ...........ccc cee eccereeeees 
Interconnector trouble-shooting chart ...........-..2 see sees 


Procedure for replacing defective electrical parts in intercon- 
MECIOL hk ek 65 ws OWES HS AS EOC RRO See ees. 8 


Signal generator of RC-148-C. 


Generale cid ss edatiede eu tadeesdaoswmeue ee Ceeauiied samaea weeds 
Tube: replacement 0.0566 bs 64. cennieseeewreGes wee sas we heawsayias 
Signal generator trouble-shooting chart ..............-...00. 
Alignment 255.32% ccadaas susan wastes ehoeteeteeeeeeneecage 
Removal of subassemblies ........... 0 scec cece ecceeeseaeees 
Replacement of circuit elements .............008- wxeeheeaaeee 


Power supply and rack of RC-148-C. 


RELETENCE Gala as3635 boob eels tase weeae ew ieee dee eee ee cewss 
IRACK A MOS a sisi acony Marherad eek ee aS ah aR ee eeal On maaed tees 
Power Supply RA-1L05-A .. oo. c ec cce eee eee e reese ec rcces 
Power supply trouble-shooting chart .......-.seeccscscccnnes 
Replacement of partS ......... ccc c cette e ee tectee tees enaas 


SUPPLEMENTARY MECHANICAL INFORMATION. 


THTTOCUCHION: 2h dere cS oexit ovina hos we ee OG BRR SS Ree 
PRECAULONSS 5.50%.58. 2. a ta cass hee OSes WEE ine as 


Vernier tuning gear assembly (capacitor 21) of transmitter of 
RC-148 and RC-148-B ... 2. cece ee eee eee e tert e eee ce eens 


Peragraph 


166 
167 
168 


169 
170 
171 


172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 


184 
185 
186 
187 


188 
189 


190 
191 
192 
193 
194 
195 


196 
197 
198 
199 


Page 


205 


33s 


2il 
211 


212 
215 
217 
219 


BERSS 


265 
265 


a B 


267 


2 


279 


RBI3 


Paragraph Page 


Blower motor in transmitter of RC-148 and RC-148-B ....... 204 293 
R-f tuning head of receiver of RC-148 and RC-148-B ........ 205 294 
Oscillator tuning drive gear of RC-148 and RC-148-B ........ 206 294 


CHAPTER 4. MAINTENANCE PARTS LISTS. 


Index to major components of Radio Equipments RC-148 and 


RG a1G8eB lads dentacacans dee aias Wiviairrsd Geatn an wae hacia Be 207 301 
Maintenance parts list for Radio Equipments RC-148 and 

RGH148-B. chs dnrk sce eeaee ews wen asin Mawar eabese war 208 H2 
Index to major components of Radio Equipment RC-148-C .... 209 318 
Maintenance parts list for Radio Equipment RC-148-C ....... 210 319 


LIST OF ILLUSTRATIONS 


Fig. No. Title Page 
Frontispiece Radio Equipment RC-148-B mounted on Radio Set SCR-268-B ..... XVIII 
1 Elements of Mark ITI IFF ......... 0... cc ccc ccc cnc cece ccc eceecnceneees 2 
2 Radio Equipment RC-148-(*), components ..........ccecescccenceccees 4 
3 Radio Equipments RC-148 and RC-148-B, block diagram ............... 5 
4 Radio Equipment RC-148-C, block diagram ............. cc cece eee e eee 7 
5 Transmitter, block diagram ........... ccc ccc cece ceccctcececscccsveccecese 9 
6 Peaking circuit, partial schematic ............ cc ccecceccccceucecsccceccee 9 
7 Cathode follower, VT-231, partial schematic ....... owantoeoee sete be 9 
8 Blocking oscillator, VT-231, partial schematic ...........c.ccccccccseccees 10 
9 Cathode follower, VT-94, and modulator, VT-100, partial schematic ........ 12 
10 Modulator circuit, partial schematic ...........ccccc cece cusccccccecccucecs 12 
11 Bias circuit of modulator tube ............ ccc cece scene eet ncceneessceeece 13 
12 Pulse circuit of modulator tube ............. cece eee e cect ecsescesceuces 13 
13 Artificial line, partial schematic ........ 0... cc cc ccc cesses ccccccscscevcess 14 
14 R-f oscillator section, partial schematic .............. cc ccc cecc cece eecees 15 
15- R-f oscillator section, pictorial diagram ..............ccc ce ccce ec eceeecnee 16 
16 ~=R-f oscillator section, simplified schematic ................0ccccceecencees 17 
17. _~—=Grid and filament lines, r-f oscillator section ..............cccccoceccece 18 
1G: “Antenna ine: ose one hen teen hahaha daeeeieeind Sew alendaauandeseanes 18 
19 Test circuit section, partial schematic .............. cc ccc cece cee ceeeeeees 19 
20 Power supply, partial schematic ........... cece csc c cee cecc cece seeeeceues 20 
R-f system, block Giagraii :¢/o6:6 iteesa nck ode o dek UN Se eGnwa Nek ad OS ee eee 22 

22. +AAHtCNND AtTay 5443.25 nedude chee wine ude wea teas cae mbeaad ec eee eaeaads 23 
23 Antenna-matching section, schematic ............ccceec cee see eee ceeeeeeees 24 
Ga. MEER SyStem., vociiices dco u ces owas oeeies ots eee settee wees ee weenie et 25 
25 Receiver, block diagram ......... 000 cece cece cee eter eee eee cee teeeneeene 27 
26 Coupling of antenna to r-f section ........... cece eee teeneneeees 28 
27 R-f section, partial schematic ........... ccc cc cece ccc eeecceeteereeeuseees 29 
28 Local oscillator, partial schematic ...........ccesccecsec cee cetteeseeecoes 30 
29 Local oscillator, equivalent circuit .......... 0. cc cece tec e nee e teen nana 30 
30 Mixer stage, partial schernatic ......... cece cc cece cect e ee eet nee een eees 31 
31 I-f amplifier section, partial schematic ............0. cee ceee cece ee eeeeeee 32 
32 I-f transformer, partial schematic ...........ccccscccceccseceercerseeces 33 
33 Second detector, partial schematic ........... ccc cece ce se cece erence ncees 33 
Video section, partial schematic ...........cccceen cece e cence teen cennees 34 

35 Tuning indicator detector, partial schematic ..............ce cece cee eeenes 35 
36 Tuning indicator, partial schematic ........... 0... cece eee eee eee eeeee 35 
37 Receiver power supply, partial schematic .............. 2... ce cece ee eee eee 36 
38 Relation of interconnector to identification system .............c0e ee ees 37 
39 Interconnector, channel diagram ..........-ccccecesccer sce c ee rcseeeerees 38 
40 Oscilloscope time sharing by radar and identification receivers ........... 39 
41 Interconnector, block diagram .........cc cece ccc eect rere e eter eeeeeeneee 40 


Fig. No. 


RAULGVHESSSSSSHRREE 


SSSaS 


SSEGRABSR 


System waveforms ............ ccc ccc cccceccecceccaccccnascenenccucsuves 
Division channel, partial schematic ................0cceeccccccecceuceetes 
Input and phase shifter, partial schematic 
Phase shifter circuit, equivalent diagram 
Phase shifter operation, vector diagram ............0.cccceccccccscceeees 
Square wave generator, partial schematic 
Counter circuit, waveform development .............cccceccccccnccccrecs 
Counter circuit and blocking oscillator, partial schematic 
Trigger channel, partial schematic 
Bianking channel, partial schematic ...........cccccccccccccecerectecuces 
Cathode follower, 6A, partial schematic ....2.......... cece cc cecccccerees 
Step clipper, 7A, and limiter, 7B, partial schematic 
Pulse phase splitter, 8A, partial schematic 
Radar channel, partial schematic ...............cc cece cece cee cesseeecees 
Input to radar channel, STANDBY position 
Radar blanking amplifier, partial schematic 
IFF switching channel, partial schematic 
IFF blanking amplifier, partial schematic 
Cathode follower, 8B, partial schematic .............cccc cece ceeeceesuees 
Brightness correction amplifier, 9A, partial schematic 
Wien bridge oscillator, partial schematic 
Wien bridge oscillator, equivalent circuit 
Cathode follower, 13B, and output circuit ........0 0.00. ccc cee eee 
Power supply, partial schematic ............. ccc cece cn ec nec cccceccenscens 
Wavemeter, block diagram ........... ccc cece cece te cee ec een ce eeeeeees 
Variable line resonator, partial schematic and equivalent circuit .......... 
Diode detector and filter, partial schematic ............... 0.0 cece eee eeeee 
D-c amplifier, partial schematic ........ 0.2... ccc cee eee eee e nce eeteeeees 
Tuning indicator, partial schematic .............ccccce ccc ccec sen ccceeees 
Auxiliary oscillator, partial schematic ............. ccc cece sec eeeteeeees 
Signal Generator I-198-A and cover 
Signal generator, block diagram ........... 2. cc cece cece tent e eect eeceees 
Signal generator, complete schematic ........... 0... cece cee ence eeeeenees 


eee@e@eretaeotsenvnaeenreeveese 


esa ees ep eeoeaceseeeeseereaeveeeewvnweaeaesvpeseueane @ 


Radio Receiver and Transmitter BC-1267—A, front oblique transmitter section 


Transmitter... block: diagratn: js<.viexcn eae es cne 5 is eles wha RS hese eoeeets 
Transmitter synch-amplifier, partial schematic ........... 02... ccc ee eens 
Transmitter, blocking oscillator, partial] schematic .................00eeees 
Transmitter, modulator, partial schematic .............cccecceeeceees craven 
Transmitter, r-f oscillator, partial schematic .............0..: cece seen eees 
Transmitter, diode measurement circuit, partial schematic ............... 
Radio Receiver and Transmitter BC-1267-A, front oblique view of receiver 

SECUION + fad-se se io Se wc ne ee Oa ew ONS Eee SOMES de eae Ne 
Radio receiver, block diagram ........... cece cece eee ee eee e een eet eees 
R-f section, partial schematic ...........cccccncccccaccasscencneceencoees 
Local oscillator, partial schematic ............. cece eee eee eee eee ene ees 
I-£ section, partial schematic 06:46:54 bods eka wide Walesa Seb Ree we Sede emcee 
Detector and tuning indicator, partial schematic ................eeeeee 
Video section, partial schematic ......... 0... cece cee cee cece ete cen eenes 
Signal Generator 1=222-A. acs tis cuie sites ca townn ee ihre ee gee ees 
Signal generator, block diagram .............c cece eee cee nee eneneees 
Signal generator, crystal oscillator, partial schematic ................5-65 
Signal generator, detector and amplifier, partial schematic ...............- 
Signal generator, two-range oscillator, partial schematic .............+---. 
Signal generator, attenuator, partial schematic ..............ceeee eens 
Power Supply RA—105-A—front oblique view ............ceeb een eee eens 
Schematic diagram for voltage analysis .............cccceeeeee cece eeeees 
Measurement of high resistance ...........ccceee ccc een rece nee e eee enees 
Schematic diagram for resistance analysis ........... cc eee e ee eee ener ences 
Schematic diagram of RC-148 and RC-148-B control circuit ............ 
Baseline pattetn: ..iovessdevek eins ied tte we ees bees ereaerer sees 
Division: pattetn: -.c.ccdvwesdebiaior eines er een eindd amet oe iaee tees 


41 


SBES&SEES 


51 
52 


RAL 


57 


& 


61 
61 


ERR 


RE 


Title 


Transmitter synchronizing signal pattern ..........00-ceeeccee eee eeeeeenes 
Calibration pattern 
Monitor output 
Pulse Width oc2cd vabadinoneewecnwaswsaeeaek eat aceciwesay eee onseteaes 
Synchronizing voltage pattern ........ ccc cece cece eee c cet eeesencenceeees 
RROCEIVEYr OULDUE: eieaiio 522 nae ad ib 8 Spd Nowa AW So cane ee Rae ne RRS 
Transmitter, set up for trouble shooting, block diagram ...............055- 
Transmitter, tube arrangement 
Top view of transmitter chassis 
Bottom view of transmitter ......... 0... cece cect e cece cree eee eeeeee recone 
Power measurement unit of transmitter 
Bottom view of power measurement unit .............. 0c cece ce seeseeseees 
Wiring diagram of terminal board T61] .......... 0. ccc cece ee eee ee eee 
Wiring diagram of terminal boards T62 and T63 ..............cccccceeees 
Transmitter, schematic of individual transformers and chokes ............. 
Wiring diagram of test circuit section ......... ccc cee cece eee eeeeeeae 
Transmitter, artificial line, pictorial diagram ................ cece ee ence ees 
Transmitter, artificial line, wiring diagram ............0.. cece cceeeeceeees 
Transmitter, socket voltage and resistance measurement ...............0005 
Transmitter, terminal boards T61, T62, T63, and T64, voltage and resistance 

MICASULCMENS 35610554 Ves eee Eee ha ee ee tL wriate ee eee ae aes 
Transmitter, terminal board T15, voltage and resistance measurement 
Transmitter, variac measurements .............cccccecccccccccccccuceseee 
Transmitter, complete schematic diagram 
Transmitter, wiring diagram 
Gain box, schematic 


Receiver, set up for signal substitution, block diagram ...................- 
Adaptation of signal generator output lead for signal substitution .......... 
Receiver set up for alignment procedure ..............0 ccc scene ceucceuces 
Scope pattern for alignment procedure .................0.. Darna Mia eee 


RECeiVEt-= (O00: VIEW. iro ioe son ore nal hee eac abel hae eae eae Soe daesaes 
Receiver—bottom view ......... ccc cece cnet e cece cece ec eeneereneeveens 
Receiver—tube arrangement ........... 0c ccc cece cece cece cence cee ceseneees 
Receiver—bottom view of r-f tumer ....... 0. cece cece cee cee teen ace enees 
Receiver—schematic of power transformer 103 and choke 102 .............. 
Receiver, socket voltage and resistance chart .............cccecceeceeesees 
Schematic and wiring diagram of terminal board R20 
Resistance and voltage chart for terminal board R20 
Schematic and wiring diagram of terminal board R21 .................000 
Resistance and voltage chart for terminal board R21 ........... 00. ccs eee 
Schematic and wiring diagram of terminal board R22 
Resistance and voltage chart for terminal board R22 


sopeeeenmneveeoeseseeeeenvme sv 08 


.Schematic and wiring diagram of terminal board R23 ..............000000s 
Resistance and voltage chart for terminal board R23 ................e0ce0: 
Wiring diagram of r-f tuner .......... 0c cece cence cet ne eee reveucseeus 
Receiver, i-f transformers ......... 00 ccc cece cece cece nee e ene tecceeeseuns 
Wiring and schematic diagram of i-f transformers ............... 0000 ee eee 
Receiver, receptacles 125 1.0... ccc cc ccc ccc ce ee reece ween teereseees 
Receiver, complete schematic diagram ............. ccc cee cee ceeeeeceeens 
Receiver, wiring diagram .........cc cece cccccec cee ce cece center enceecuees 
Wiring of selector and test switch ...........0. cece ccc cece cece eeeeeceeees 
Octopus socket; 105: 4:s.ctiatscgase taeda cded deulh sting heen uee aaeoeee es 
Cable connections of components of identification system ................... 
Interconnector—tOP VIEW ....... ccc ccc cece eee eet e tees veces eeeseense 
Interconnector—Dbottom VIEW ....... ccc ccc c cee cect cece ence eee rece eeeas 


Interconnector—schematic diagram of chokes and transformers 
Schematic and wiring diagram of terminal board 154 .................... 
Schematic and wiring diagram of terminal board I55 ..................005. 
Socket resistance chart for interconnector ........... 0... cc ccc eee eee ete 
Socket voltage chart for interconnector ........... 2. cc cece eect e een eens 
Interconnector, tube arrangement ............... cece cee cee cc ee cereceeeees 


197 
198 
199 
201 


203 
204 


205 
206 
207 
208 
210 
211 


212 
213 


xii 


Interconnector, complete schematic .............cccccccccccccscaccccvceess 
Interconnector, wiring diagram ........... 0... ccceeccuccccccccceccccecers 
Wavemeter—side view showing tube arrangement ...............-..-00000 
Wavemeter—socket voltage and resistance chart ............c..ecccceeees 
Wavemeter—removal of tuning indicator tube .............cccccccece reece 
Wavemeter, complete schematic ............c cc cece ccceccccssecccccccceas 
Wiring diagram of wavemeter .............ccccec cc ccceccerccccscccccues 
Baseline: pattern: 4554 fiscsvs e858 bei hs Sk SHR 269 2 Odea eae ows Go RS SE 
Division: Pattern eke snout aGuaaenean aon cia ana rG ka waded ied eee aunt 
Transmitter synchronizing signal pattern ............cccccceeccecenceceece 
Synchronizing voltage pattern ......... ccc cc ccncceuccccccuccceuccecs sag 
Receiver output pattern 1.0.0.0... 00. c ccc ccc ccc eee cence ce ceenrccesesees 
Pattern showing r-f envelope ............. cc cece ccc cc cence te ceneaceene 
Radio Receiver and Transmitter BC-1267~A, showing antenna test installation 
Radio Receiver and Transmitter BC-1267-A, front panel ................. 
Radio Receiver and Transmitter BC-1267-A, chart showing antenna match- 

ing adjustments and calibration ............ccc ccc cece ecccccececcuces 
Scope pattern for alignment procedure ............. ccc cece cece cece ce eees 
Signal Generator I-222-A, front panel ......... ccc cece cece e cee e ecco neces 
Radio Receiver and Transmitter BC--1267-A, r-f tuning section ........... 
Radio Receiver and Transmitter BC-1267-A, r-f tuner assembly ........... 
Capacity voltage divider, cover removed ............cccceccccccccccesecces 
Capacity voltage divider, schematic diagram ..............000e0005 seclotertsiesa bes 
High-frequency diode head ............cccceccccccceecetenceesccsereuss 
High-frequency diode head, cover removed .............ccecccvcceccvencs 
High-frequency diode head, schematic diagram ...............eeeeceeeeeee 
Radio Equipment RC-148-C, block diagram of test equipment connections 
Test oscilloscope pattern ......... ccc cc cece cece nec cee nc vascesececcnese 
Test oscilloscope patterm ....... ccc cece cece cece cree nace ecensaccececees 
Lest oscilloscope. Pattern: <o.ccsccideksse cde boda cd Sawa ease Sawai wees 
Test oscilloscope pattern 2.0.0... cc. cc cece cc cece cece ect e teen er eeeteeeeeans 
TeSt OSCillOscONe: PattOO uiceone cw canes a ewan oe beans Ria ee SRS 
Test oscilloscope pattern isci.csissdacan kace Sede ee eine awe eae seeees 
‘Lest: oscilloscope: patt€m: sas ho cassettosueceeewias eds eis eiaa btdaewee ewes 
Radio Receiver and Transmitter BC-1267-A, disassembly of antenna-match- 

1G. SECLION Wii). San sens cower wake Rens soca ene hone ees euwne 
Radio Receiver and Transmitter BC-1267—-A, removal of antenna-matching 

SECTION: oaarioiacierieukara we ceme tawe se eee akhG.be eu Bales Oden ears eee 
Radio Receiver and Transmitter BC-1267-A, power-measurement circuit, 

shield cover removed ......... cc ccc ccc ce cee cece cence teen en stereos 
Radio Receiver and Transmitter BC—1267—A, transmitter-oscillator tube, 

SHIClG “TEMOVER 3:64. wacker tie dw ah seaweed dee eae ewe whee eens 
Radio Receiver and Transmitter BC-1267-A, side of oscillator box removed 
Radio Receiver and Transmitter BC—1267—A, plug shield removed ......... 
Radio Receiver and Transmitter BC-1267—-A, high-voltage shield removed 
Radio Receiver and Transmitter BC-1267—-A, modulator tube shield removed 


Radio Receiver and Transmitter BC-1267—A, tube shield key .............. 
Radio Receiver and Transmitter BC-1267—A, meter light housing removed 
fron? Daniel. 2054. dve-Sntw tela toa dns Henan eee eee ee eeame ws 
Radio Receiver and Transmitter BC-1267-A, meter pilot lamp removed from 
AGUSING) axed Moench eae ieee este ae Sk EG eth eee teenies 
Radio Receiver and Transmitter BC-1267-A, r-f tuner plate removed ...... 
Tuning core measurement adjustment ...........ce cece eee eee r eee e tenes 
Loosening tuning core with wrench ......... ccc cece cece eee eee een eeenees 
Radio Receiver and Transmitter BC-1267-A, top view showing location of 
ee ere ee er ee ee ewer ere ae eo eee Se kee ee 
Radio Receiver and Transmitter BC-1267-A, bottom view showing location 
Of Parts saiscsw vite Poin eur aya hw ess Casee twee wee ee ie ee waase 
Radio Receiver and Transmitter BC-1267-A, resistance chart ............. 
Radio Receiver and Transmitter BC-1267-A, voltage chart ................ 


Radio Receiver and Transmitter BC-1267-A, wiring diagram of r-f oscillator 


Page 
189 


—_ 
8S 
panr4 


21 


SSSSaR 


210 
210 


217 
217 


218 
221 
221 


8 BSSSRSSSSSBRSKA 


3 
S 


235 


236 
237 


237 


239 


241 
243 


257 


Title 


Radio Receiver and Transmitter BC-1267-A, r-f tuner unit terminal board 
Radio Receiver and Transmitter BC-1267—A, Ist i-f terminal board ......... 
Radio .Receiver and Transmitter BC-1267-A, cable terminal board ......... 
Radio Receiver and Transmitter BC-1267—A, pulse-amplifier terminal board 
Radio Receiver and Transmitter BC-1267~A, 2d detector terminal board 
Radio Receiver and Transmitter BC-1267-A, blocking-oscillator terminal 

DOMEC fou hone Sacer Gee owe ee eal baeeae el acaseen ceun se eee emer eaenk 
Radio Receiver and Transmitter BC-1267-A, wiring diagram ............. 
Radio Receiver and Transmitter BC-1267—A, schematic diagram ........... 
Interconnector BC-1298, complete schematic ..............ccsccceccesecess 
Interconnector BC-1298 2.0.0... cc ccc ccc ccc cece cece c cece ce senevesees 
Signal Generator I-222-A, rear view ..........cccccceccce cc cecuceersceee 
Signal Generator I-222-A, removed from case ...........cccccce cee cecnees 
Signal Generator I-222-A, detector amplifier cover removed ............+- 
Signal Generator I-222-A, bottom view ...........cccccccccccscccccceees 
Signal Generator I-222-A, rear view of dial panel ...............0000 cee 
Signal Generator I-222-A, high-low frequency oscillator ................+. 
Signal Generator I-222-A, coil turret assembly .............0. cece ceeecnee 
Signal Generator J-222—A, rcar view showing location of parts ............ 
Signal Generator I-222~-A, resistance chart ............0ccccceceecceeeees 
Signal Generator I-222-A, voltage chart ...........ccccecececccccctoceees 
Signal Generator I-222-A, detector and audio-amplifier board ............. 
Signal Generator I-222—A, variable-frequency-oscillator terminal board .... 
Signal Generator I-222-A, detector terminal board ..............eeeeeeees 
Signal Generator I-222—-A, power-supply terminal board ................0- 
Signal Generator I-222-A, wiring diagram ............c00cccececcccceuees 
Signal Generator I-222-A, schematic diagram .............cc cece cece ceees 
Power Supply RA-105-A, a-c input circuit ....... 0.00. cece cece cent neces 
Power Supply RA-105-A, top view ...........:ccc cece cece eee ceeneasetees 
Power Supply RA-105-A, bottom view .........00.c cece cece en ccenccuenes 
Power Supply RA-105~—A, resistance chart ...........cc cece ccecccceeeones 
Power Supply RA-105-A, voltage chart ....... <e aate ee aa Nes Geahiee aed 
Power Supply RA-105~A, transformer schematic diagrams ..............-: 
Power Supply RA-105-A, wiring diagram ...........ccce cece seccceereece 
Power Supply RA-105-A, schematic diagram ..............cce eee ceeeeee 
Rack FM-82, front view, with components removed ............c0eeeeeees 
Rack FM-82, wiring diagram .......... 0c. cece cece eee e nce neeeseeeeeanes 
Transmitter, oscillator compartment removed ............00ccceccececeeces 
R=f oscillator assembly g45.c5 3.000 ces iw bod sans notes ead eoeeeeeue 
Oscillator compartment assembly and case ...........cc cence cee ccuuceetee 
Oscillator assembly, under side, showing capacitor 2]: and resistor 71 ...... 
Oscillator assembly, and view .........00cccsceeccececteaccccesevces veer 
Removal of front panel of Receiver BC-1072-A 12... ... cc ccc cece eee cen cees 
Method of replacing r-f tuning head ............. ccc cece cece ec cee cence 
Color codé: Capacitor cy cdicvwcds Ch58 caw tee eae 8h aad oa Gee Weak eesana ts 
Color COde, “FOSISIOES: sounice tice ee aber eontad ein a taaeennabuaewes 
Oscilloscope BC-412, modified schematic ............0.cceecceeccuenceeecs 


WARNING 


HIGH VOLTAGE 
is used in the operation 


of this equipment. 


DEATH ON CONTACT 


may result if personnel fail 
to observe safety precautions. 


Be careful not to contact high-voltage plate circuits or 110-120-volt a-c input con- 
nections while checking or servicing the equipment. Make certain that the power ts 
turned off before disassembling any part of the equipment. 

Dangerously high voltages are present in the power supplies of this equipment. 
High-voltage capacitors in these power supplies must be discharged manually when 
service checks are made after the a-c power has been removed from the components. 


EXTREMELY DANGEROUS POTENTIALS 


exist in the following units: 


Transmitter BC—1072—A 
Radio Receiver and Transmitter BC-1267-A 
Power Supply RA~105-A 





I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY. 


Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope, board) to 
move either the victim or the wire. Avoid contact with the victim. If necessary to cut a live wire, use an axe 
with a dry wooden handle. Beware of the resulting flash. 


ll. ATTEND INSTANTLY TO THE VICTIM'S BREATHING. 


Begin resuscitation at once on the spot. Do not stop to loosen the victim's clothing. Every moment counts. 
Keep the patient warm. Wrap him in any covering available. Send for a doctor. Remove false teeth or other 
obstructions from the victim's mouth. 


RESUSC/ TAT/ON 





POSITION 


1. Lay the victim on his belly, one arm extended directly 
overhead, the other arm bent at the elbow, the face turned 
outward and resting on hand or forearm, so that the nose and 
mouth are free for breathing (fig. A). 


2. Straddle the patient's thighs, or one leg, with your knees 
placed far enough from his hip bones to allow you to assume 
the position shown in figure A. 

3. Place your hands, with thumbs and fingers in a natural 
position, so that your palms are on the small of his back, and 
your little fingers just touch his lowest ribs (fig. A). 


FIRST MOVEMENT 


4. With arms held straight, swing forward slowly, so that 
B the weight of your body is gradually brought to bear upon 

“££ the victim. Your shoulders should be directly over the heels 
of your hands at the end of the forward swing (fig. B). Do 
not bend your elbows. The first movement should take 
about 2 seconds. , 


SECOND MOVEMENT 


5. Now immediately swing backward, to remove the pres- 
sure completely (fig. C). ’ 

6. After 2 seconds, swing forward again. Repeat this pres- 
sure-and-release cycle 12 to 15 times a minute. A complete 
cycle should require 4 or 5 seconds. 


CONTINUED TREATMENT 


7. Continue treatment until breathing is restored or until there is no hope of the victim's recovery. Do not give up 
easily. Remember that at times the process must be kept up forhours 

8. During artificial respiration, have someone loosen the victim's clothing. Wrap the victim warmly; apply hot 
bricks, stones, etc. Do not give the victim liquids until he is fully conscious. If the victim must be moved, keep 
up treatment while he is being moved. 

9. At the first sign of breathing, withhold artificial respiration. If natural breathing does not continue, immediately 
resume artificial respiration. 

10. If operators must be changed, the relief operator kneels behind the person giving artificial respiration. The relief 
takes the operator’s place as the original operator releases the pressure. 

11. Do not allow the revived patient to sit or stand. Keep him quiet. Give hot coffee or tea, or other internal 
stimulants. 


HOLD RESUSCITATION DRILLS RECULARLY 








DESTRUCTION NOTICE 


WHY —To prevent the enemy from using or salvaging this equipment for his 
benefit. 


WHEN— When ordered by your commander. 


HOW —1. Smash—Use sledges, axes, handaxes, pickaxes, hammers, crowbars, 
heavy tools. 


2. Cut—Use axes, handaxes, machetes. 
3. Burn—Use gasoline, kerosene, oil, flame throwers, incendiary grenades. 
4. Explosives—Use firearms, grenades, TNT. 


5. Disposal—Bury in slit trenches, fox holes, other holes. Throw in 
streams. Scatter. 


USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION 
OF THIS EQUIPMENT . 


WHAT —1. Smash—All tubes, meters, dials, connecting cables, and knobs. Take 
special care to destroy completely the oscillator tubes in the 
transmitter. . 


2. Cut—All connecting cables and wiring. 
3. Burn—All literature and schematic diagrams. 


4. Bend—The antenna matching section, antenna, and transmitter tuning 
rods. 


5. Bury or scatter—All nameplates and other parts that cannot be de- 
stroyed otherwise. 


DESTROY EVERYTHING 


REFERENCE NOTICE 


This is one of three technical manuals on Radio Equipments RC-148, RC—148-B, 
and RC-148-C. The other two are: 

TM 11-1318, Radio Equipments RC—-148, RC—148-B, and RC-148—C, Technical 
Operation Manual (General Description, Operating Instructions, and Equipment 
Performance Log). 

TM 11-1418, Radio Equipments RC—148, RC-148-B, and RC-148-C, Preventive 
Maintenance Manual. 
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CONFIDENTIAL 


This manual, together with TM 11-1318 and TM 11-1418, supersedes TM 11-1118, 5 October 1942, 1 July 1943, and TM 11-1118C, 
1 December 1943. 


CHAPTER 1 
THEORY OF OPERATION 





Section |. ELEMENTARY PRINCIPLES OF IFF AND 
RADIO EQUIPMENTS RC-148, RC—148—B, AND 
RC—148—C 


1. Introduction 

The primary aim of this Technical Manual is to pre- 
sent the electrical and mechanical theory of Radio 
Equipments RC~148, RC-148-B, and RC—148-C, 
and to aid the repairman in the maintenance, repair, 
and most efficient operation of the equipment. It is 
the third book of a series on Radio Equipments RC- 
148, RC-148-B, and RC—148-C. The other two 
manuals in this series are TM 11-1318, Technical 
Operation Manual, and TM 11-1418, Preventive 
Maintenance Manual. Hereafter, in this manual, 
reference to Radio Equipment RC—148-(*) will be 
made when models of Radio Equipments RC-148, 
RC-148-B, and RC—148-C are meant and to Radio 
Set SCR-268—(*) when models of Radio Sets SCR- 
268, SCR—268-B, and SCR-—268-—C are meant, unless 
it is stated that only one model is intended. 


2. Contents of Manual 
This manual is divided into four chapters as fol- 
lows: 
Chapter 1. Theory of Operation. 
Chapter 2. Trouble-shooting Procedures. 
Chapter 3. Supplementary Mechanical Infor- 
mation. 
Chapter 4. Maintenance Parts Lists. 


a. CHAPTER 1. THEORY oF OpeERATION. This 
chapter contains a brief summary of the purpose and 
fundamentals of Identification Friend or Foe (IFF) 
equipment and both a general and detailed description 
of the function and operation of the components of 
Radio Equipment RC—148-(*). These components, 
each treated in a separate section, are: transmitter, 
r-f system, receiver, interconnector, wavemeter, and 
signal generator of the RC—148 and RC-148-B; and 


transmitter section, r-f system, receiver section, inter- 
connector, signal generator, and power supply of the 
RC-148-C. 

b. CHAPTER 2. TROUBLE-SHOOTING PROCEDURES. 
This chapter deals with the technique and methods of 
finding trouble in Radio Equipment RC—148—(*). 
Chapter 2 includes the use of the starting procedure 
in trouble shooting, the significance of abnormal indi- 
cations while the set is in operation, voltage and re- 
sistance measurements of the specific stages and 
circuit components, waveforms, the methods of signal 
tracing and signal substitution where applicable, and 
other suitable techniques. It also includes information 
on the replacement of defective electrical parts. 

c. CHAPTER 3. SUPPLEMENTARY MECHANICAL 
INFORMATION. This chapter contains information 
necessary for the replacement of defective mechanical 
parts of the Radio Equipment RC-148—(*). 

d. CHAPTER 4. MAINTENANCE Parts _ LISsTS. 
These are complete lists of all replaceable parts of 
the radio equipments. It includes reference symbols, 
Signal Corps stock numbers, names of parts and de- 
scriptions, quantity per equipment, and where parts 
are available. 


3. Fundamentals of IFF 

a. NEED For IFF. When the presence of an air- 
craft or surface vessel is detected by radar or other 
means, it is necessary to determine whether the target 
is friendly or hostile. This may be accomplished 
either by recognstion, which implies that the target is 
established as friendly or hostile by visual observa- 
tion, or by identification. The latter implies that the 
friendliness or hostility of the target is determined by 
means other than visual. 

b. NonraADaR Meruops. Three nonradar methods 
of identification are now in use. One method involves 
the coordination of reports from radar equipment and 
from distant observers who have been able to recog- 
nize the target. Another method is by a process of 
elimination, based on the knowledge of the movements 
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Figure 1. Elements of Mark Ill IFF. 


of friendly aircraft and surface vessels. In the third 
method a craft identifies itself to a direction-finding 
system of radio telegraphy usually in a simple code. 

c. RADAR System OF IFF. As all the foregoing 
methods involve considerable coordination and conse- 
quent time delay it has been found essential to avoid 
this by providing direct identification at the point 
where the target is detected by radar. Radar sets are 
not, in themselves, capable of determining whether a 
target is friendly or hostile. Various systems have 
been developed whereby aircraft and surface vessels 
are provided with equipment which allows them to 
establish their friendly character, either directly to 
the primary radar set or to additional apparatus as- 
sociated with the radar set. Such systems of identi- 
fication are known as Identification Friend or Foe 
(IFF). | 

d. DEVELOPMENT OF IFF. Early types of IFF 
equipment made use of the radar signal but this was 
soon found to be inadequate. Radar sets now op- 
erate on such a large number of widely separated 
frequencies that it has become impracticable to pro- 
duce a single IFF set capable of tuning and respond- 


ing to all of them. To provide an adequate 
identification service operating in this manner it 
would, therefore, be necessary for aircraft and ships 
to carry several different types of IFF equipments. 
Furthermore, it would be necessary to develop addi- 
tions and modifications to this equipment each time 
radar equipment on a new frequency was introduced. 
Such increases in the amount of equipment carried, 
particularly in aircraft, would not be feasible. This 
difficulty, however, has been overcome by the intro- 
duction of a universal frequency band for IFF sep- 
arate from that of the radar sets. In this manner, 
though the need for extra equipment still exists, it 
is possible to save installation of several IFF sets in 
each aircraft and ship at the expense of fitting auxr- 
liary apparatus to the radar set, where considerations 
of space and weights are in general of less importance. 


4. Mark Ill IFF 

a. Description. The complete Mark III IFF sys- 
tem consists of two separate units as shown in figure 
1; namely the ground unit, located near the radar set, 
called the interrogator-responsor, and the airborne 


equipment, located in the friendly plane, called the 
transpondor. The radar operator challenges the un- 
identified plane by setting the interrogator-responsor 
into operation. As shown in figure 1, pulses of r-f 
energy are radiated toward the plane. These pulses 
are very weak as compared with the power in the 
radar pulses hence the signal reflected from the plane 
would be too small to be detected. If, however, the 
plane is friendly it will contain a transpondor. The 
interrogation pulses are received by the transpondor 
and are amplified, altered, and retransmitted with 
sufficient power to present an intelligible signal at the 
interrogator-responsor. Here the pulses are detected, 
amplified, and presented on a cathode-ray tube display. 


The necessary identification information is obtained _ 


from the coding of the altered retransmitted pulses. 
The following subparagraphs describe the system 
components and coding. 


b. INTERROGATOR-RESPONSOR. The ground equip- 
ment consists of transmitter and modulator units (in- 
terrogator), receiver and display units (responsor), 
and associated antenna and power units. A signal 
from the radar unit controls the circuits which supply 
pulses to operate the transmitter and display unit. 
The r-f pulses from the transmitter are fed to a 
directional antenna. By rotating this antenna, the 
operator is able to examine space with radio waves in 
the same manner as any radar set and thus interrogate 
the unidentified plane. The returned coded pulses 
are detected and amplified by the receiver circuits and 
then supplied to the display unit. Since there is little 
delay in the transpondor, the time lapse between the 
transmitted interrogation pulse and the received coded 
pulse can be used accurately to measure the range. 


c. TRANSPONDOR. The airborne equipment consists 
of a receiver, coding unit, transmitter unit, antenna, 
and power supply. The very sensitive receiver de- 
tects the interrogation pulses and passes them to be 
amplified in the coding unit. Here the pulse width 
is varied, but the repetition rate is maintained. These 
coded pulses are used to actuate the transmitter which 
retransmits the altered interrogation pulses. It is 
because of this additional push given to the original 
pulses that the IFF equipment with its very low power 
will have the same range as the larger and more 
powerful radar set. The transpondor normally uses 
one antenna for both receiving and transmitting. 


d. ALLOCATION OF IFF Frequencies. The tuning 
of the transpondor receiver and transmitter is swept 
periodically through a band of frequencies (157-187 
mc) and spot frequencies. are allocated to the inter- 
rogator-respondor equipments associated with the 


various types of radar sets. Use of a frequency band 
in this manner has important advantages over the use 
of a single frequency for IFF purposes, including a 
reduction in the amount of mutual interference and 
the risk of over-tnterrogation (or swamping) of the 
transponder in operational areas having a high density 
of radar interrogation requirements. The wide band 
pass of the receiver (4 mc) insures adequate time 
during the transpondor sweep-through to permit easy 
identification of the pulse coding. As the transpondor 
is actuated ordinarily by the interrogator transmission 
and not as in early types of interrogation by the main 
radar transmission, the system permits additional 
security in that the interrogator need only be switched 
on when desired, thus avoiding continuous transmis- 
sions from the transpondor. 


e. DispLtay Systems. The identification signals 
received by the responsor may be displayed either on 
the display unit of the radar set or on a separate 
display unit. In the RC—148—(*), the identification 
signals are displayed on the radar range oscilloscope 
below the normal echo. In this way, the identification 
signal is promptly correlated with the correct target. 
In some cases the IFF may be triggered into operation 
at ranges beyond the detection range of the radar in 
use. In these cases, the operator of the radar set will 
see the periodic IFF pulse without any associated 
echo. 


f. Copinc. (1) The transpondor sweeps the fre- 
quency band in approximately 2%% seconds; hence, 
sweeps through any interrogator frequency at inter- 
vals of 2%4 seconds. Coding is accomplished by 
arranging during consecutive sweeps to have the 
transpondor return to the interrogator-responsor 
equipment either: 

(a) No reply. 

(6) A narrow pulse. 

(c) A wide pulse. 

(2) The basic coding cycle consists of four sweeps 
after which each code is repeated. In this way six 
distinct codes have been provided which are selected 
by a switch on the transpondor control unit. It is 
apparent that the minimum time required to establish 
which code is in use is about 10 seconds. 


(3) The various codes provide either a means of 
discrimination between different types of friendly 
craft or an additional security measure. In addition 
to the six codes just described, a further code is 
available in which a very wide pulse is returned each 
sweep. This code is most easily distinguished and 1s 
intended as a universal distress code. 
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Figure 2. Radto Equipment RC-148-(*), components. 


Table 1. Coding position, sequences, and pulse durations. 





Coding 1st 2d 3d 4th 
position Sweep Sweep Sweep Sweep 

] N N N N 

2 N — N — 

3 N N N — 

4 N N W W 

5 N — W — 

6 N N W — 
Emergency VW VW Vw VW 





N—Narrow transmitted pulses, from 5 to 12 microseconds. 

W—Wide transmitted pulses, from 17 to 30 microseconds. 

VW—vVery wide transmitted pulses, from 60 to 100 microseconds 
(used when the friendly aircraft is in distress). 

— No transmission. 

Ratio of wide pulse to narrow pulse (W/N) must be 2.5 or larger. 


5. Description of RC—148—(*) 


a, GENERAL. The RC-148—(*) is a typical ex- 
ample of the Mark III IFF interrogator-responsor 
equipment. In the next few paragraphs a general 
description of the components will be given and the 
part each one plays in the identification system. (See 
fig. 2). On the RC-148-C the transmitter, the re- 
ceiver and the matching section are housed in one 
chassis, but are treated as though they were separate 
components. (See fig. 2.) 

b. TRANSMITTER. The transmitter of the RC- 
148-(*) is the interrogator. Its function is to gen- 
erate the pulses of radio energy that are sent out into 
space to trigger the transpondor in the plane or ship 
that is to be identified. To accomplish this, the trans- 


A 


mitter has a high-frequency oscillator section which 
oscillates at a frequency within the IFF band of 15/7 
to 187 megacycles. To trigger this oscillator at the 
proper intervals, there is a built-in modulator section. 
This section receives a synchronizing voltage from 
the radar keying unit through the interconnector 
which is regulated so that the transmitter will send 
out its pulses 273 times per second. This is 1/15 the 
recurrence frequency of the radar set, 4098 pulses per 
second. 


c. R-r System. Associated with the interrogating 
function of the transmitter are the antenna matching 
section which is used to match the transmitter to the 
antenna, and the antenna itself which radiates the 
energy into space in the direction of the target. 


d. REcEIvER. The receiver of the RC—148—(*) is 
the responsor. It is a superheterodyne type and with 
a few differences it is similar to most radio receivers. 
Two of these differences are the broad intermediate- 
frequency bandwidth of four megacycles which is 
obtained by staggered tuning and the high interme- 
diate frequency of 11 megacycles. The function of 
the receiver is to receive the identification signal from 
the transpondor, amplify it, and detect or rectify it 
so that it can be sent to the radar range oscilloscope 
together with a portion of the transmitted pulse for 
simultaneous presentation. The antenna and the an- 
tenna matching section, which are common to both the 
transmitting and receiving system, perform a similar 
function in both. In the latter case, however, the an- 
tenna receives the transpondor signal. 
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e. INTERCONNEcToR. The interconnector which is 
part of the contro] unit may be described as the heart 
of the set. Its synchronizing, switching, and testing 
functions are described in detail in section V. 

f. OTHER Components. Although the radar re- 
ceiver and the radar range oscilloscope are not a part 
of the RC-148—(*), they play an important part in 
the identification system. These components, together 
with the signal generator and the wavemeter are also 
covered in this chapter. In the RC—148-C, the Signal 
Generator I—-222—A performs the combined functions 
of the wavemeter section of the control unit and the 
Signal Generator I-198—A in the RC~148 and RC-— 
148-B. 

g. Biocx Diacram. A functional block diagram 
of the entire Radio Equipment RC-148 or RC-148-B 
is given in figure 3 and a functional block diagram of 
the RC—148-C is given in figure 4. These figures 
show in detail the interrelation of all the components 
of the equipment and serve as a master diagram for 
reference and review. 


6. List of Components 
a. RC-148 anp RC-148-B. 


Descriptive name Signal Corps designation 
Transmitter BC-1072-A 
Receiver BC-1068-A 
Control Unit BC-1073—-A 
Antenna Matching MC-295—A 

Section 
Antenna AN-128-A 
Signal Generator I-198—-A 

b. RC-148-C. 

Descriptive name Signal Corps designation 
Radio Receiver and BC-1267-A 

Transmitter 
Interconnector BC-1298 
Power Supply RA-105-A 
Rack FM-—82 
Antenna AN-128-A 
Signal Generator I-222-A 

7. Technical Characteristics 

a, RC-148 anp RC-148-B. 
Wavelength ............. 1.9 to 1.6 meters 
Frequency .........-.06- 157 to 187 megacycles 
Peak power output ....... 1 kilowatt 
Pulse width ............. 5 to 7 microseconds 
Recurrence frequency ..... 273 cycles per second 
Maximum range ......... 40,000 yards or greater 


Minimum range ......... 1 nile 
Azimuth coverage ........ 360° 
Power requirements ...... 275 watts 
= 110-120 volts, 5 ampere, 
single phase 60 cycles 


Receiver i-f band width ...4 megacycles 
Receiver intermediate 
frequency (central 


frequency) ............ 11 megacycles 

b. RC-148-C. 
Wavelength ............. 1.9 to 1.6 meters 
Frequency ............6- 157 to 187 megacycles 
Peak power output ....... 750 watts 
Pulse width ............. 5 to 8 microseconds 
Recurrence frequency ..... 273 cycles per second 
Maximum range ......... 40,000 yards or greater 
Minimum range .......... 1 mile 
Azimuth coverage ........ 360° 
Power requirements ...... 600 watts (approx.) 

110-120 volts, 5 ampere, 
single phase 
60 cycles 


Receiver i-f bandwidth ...4 megacycles 
Receiver intermediate 

frequency (central 

frequency) ............ 11 megacycles 


Section Il. TRANSMITTER OF RC-—148 AND 


RC—148-—B 


8. Purpose 

The function of the transmitter is to generate a radio- 
frequency interrogation pulse in proper synchroniza- 
tion with the radar transmitter pulse. 


9. General Description 

The transmitter consists of four sections: modulator 
section, r-f oscillator section, testing or monitor sec- 
tion, and power supply section. (See fig. 4.) This 
paragraph contains a general description of the main 
sections of the transmitter. Paragraphs 10 through 
18 contain a detailed description of the transmitter 
circuits. 

a. Moputator Section. The modulator section 
includes five stages: the peaking circuit, input cath- 
ode follower, blocking oscillator, output cathode 
follower, and the modulator tube. The function of 
this section is to shape and amplify the pulse which 
keys the r-f oscillator. The input to the modulator 
is a 2/73-cycles-per-second pulse from the intercon- 
nector and the output is a sharp narrow pulse of large 
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amplitude at the input recurrence frequency suitable 
for keying the r-f oscillator. 

b. R-r Oscityator Section. The r-f oscillator 
section consists of the artificial line and the oscillator 
stage. This stage generates the r-f energy, in the 
form of pulses, which is to be radiated by the antenna. 

c. TESTING SECTION. The testing section consists 
of two stages, a diode rectifier, and a cathode follower. 
The function of this section is to provide a means of 
viewing the output pulse and checking the power out- 
put of the transmitter with the aid of the test oscillo- 
scope. The input to this section is a portion of the 
output pulse of the r-f oscillator section. The output 
is the envelope of the r-f pulse. 

d. Power Suppty Section. The power supply 
section includes four transformers and three rectifier 
tubes. These circuits furnish the plate voltage and 
the bias voltage for the r-f oscillator section, the plate 
voltage for the modulator and testing sections, and the 
filament voltages. 


10. Peaking Circuit 
The input circuit of the transmitter 1s a peaking cir- 
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SYNCH 
INPUT FROM GRID OF INPUT 
CABLE 101-8 CATHODE FOLLOWER 
55 
2202 
= = TL 37966 
Figure 6. Peaking circutt, partial schematic. 


cuit, illustrated in figure 6. Resistor 55 is the load 
for the coaxial cable 101—B which carries the synchro- 
nizing signal from the interconnector to the trans- 
mitter. Approximately 20 volts of this synchronizing 
voltage is available across this resistor. Capacitor 
1—1 and resistor 56 comprise the peaking or RC cir- 
cuit. The constants of this circuit are chosen to give 
a peaked-wave output. Therefore, a pulse of any 
width impressed across resistor 55 will appear as a 
peaked wave across resistor 56. 


ge 
330V 





FROM SYNCH ro 
INPUT 
001 MF 
TO BLOCKING 
© OSCILLATOR 
is) 
x 
° 
“L 77Q7) 
Figure 7. Cathode follower, VT-231, partial schematic. 


9 


e. INTERCONNECcToR. The interconnector which is 
part of the control unit may be described as the heart 
of the set. Its synchronizing, switching, and testing 
functions are described in detail in section V. 

f. OrHER Components. Although the radar re- 
ceiver and the radar range oscilloscope are not a part 
of the RC-148-(*), they play an important part in 
the identification system. These components, together 
with the signal generator and the wavemeter are also 
covered in this chapter. In the RC—148-—C, the Signal 
Generator I-222—A performs the combined functions 
of the wavemeter section of the control unit and the 
Signal Generator I-198—A in the RC—148 and RC- 
148-B. 

g. Brocx Diacram. A functional block diagram 
of the entire Radio Equipment RC-148 or RC-148-B 
is given in figure 3 and a functional block diagram of 
the RC-148-C is given in figure 4. These figures 
show in detail the interrelation of all the components 
of the equipment and serve as a master diagram for 
reference and review. 


6. List of Components 
a. RC-148 anp RC-148-B. 


Descriptive name Signal Corps designation 
Transmitter BC-1072—A 
Receiver BC~—1068—A 
Control Unit BC-1073—A 
Antenna Matching MC-—295—-A 

Section 
Antenna AN~128—-A 
Signal Generator I-198-A 

b. RC—-148-C. 


Descriptive name Signal Corps destgnation 


Radio Receiver and BC-1267-A 
Transmitter 
Interconnector BC~—1298 
Power Supply RA-105-A 
Rack FM-82 
Antenna AN-128-A 
Signal Generator [-222—-A 
7. Technical Characteristics 
a. RC-148 anp RC-148-B. 
Wavelength ............. 1.9 to 1.6 meters 
Frequency .........--.6- 157 to 187 megacycles 
Peak power output ....... 1 kilowatt 
Pulse width ............. 5 to 7 microseconds 
Recurrence frequency ..... 273 cycles per second 
Maximum range ......... 40,000 yards or greater 


Minimum range ......... 1 mile 
Azimuth coverage ........ 360° 
Power requirements ...... 275 watts 
7 110-120 volts, 5 ampere, 
single phase 60 cycles 


Receiver i-f band width ...4 megacycles 
Receiver intermediate 
frequency (central 


frequency) .........06. 11 megacycles 

b. RC-148-C. 
Wavelength ............. 1.9 to 1.6 meters 
Frequency ..........e00- 157 to 187 megacycles 
Peak power output ....... 750 watts 
Pulse width ............. 5 to 8 microseconds 
Recurrence frequency ..... 273 cycles per second 
Maximum range ......... 40,000 yards or greater 
Minimum range .......... 1 mile 
Azimuth coverage ........ 360° 
Power requirements ...... 600 watts (approx. ) 

- 110-120 volts, 5 ampere, 
single phase 
60 cycles 


Receiver i-f bandwidth ...4 megacycles 
Receiver intermediate 

frequency (central 

frequency) ............ 11 megacycles 


Section il. TRANSMITTER OF RC-148 AND 


RC-—148-—B 


8. Purpose 

The function of the transmitter is to generate a radio- 
frequency interrogation pulse in proper synchroniza- 
tion with the radar transmitter pulse. 


9. General Description 

The transmitter consists of four sections: modulator 
section, r-f oscillator section, testing or monitor sec- 
tion, and power supply section. (See fig. 4.) This 
paragraph contains a general description of the main 
sections of the transmitter. Paragraphs 10 through 
18 contain a detailed description of the transmitter 
circuits. 

a. Moputator Section. The modulator section 
includes five stages: the peaking circuit, input cath- 
ode follower, blocking oscillator, output cathode 
follower, and the modulator tube. The function of 
this section is to shape and amplify the pulse which 
keys the r-f oscillator. The input to the modulator 
is a 273-cycles-per-second pulse from the intercon- 
nector and the output 1s a sharp narrow pulse of large 
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amplitude at the input recurrence frequency suitable 
for keying the r-f oscillator. 

6b. R-Fr Oscittator Section. The r-f oscillator 
section consists of the artificial line and the oscillator 
stage. This stage generates the r-f energy, in the 
form of pulses, which is to be radiated by the antenna. 

c. TESTING SECTION. The testing section consists 
of two stages, a diode rectifier, and a cathode follower. 
The function of this section is to provide a means of 
viewing the output pulse and checking the power out- 
put of the transmitter with the aid of the test oscillo- 
scope. The input to this section is a portion of the 
output pulse of the r-f oscillator section. The output 
is the envelope of the r-f pulse. 

d. Power Supprty Section. The power supply 
section includes four transformers and three rectifier 
tubes. These circuits furnish the plate voltage and 
the bias voltage for the r-f oscillator section, the plate 
voltage for the modulator and testing sections, and the 
filament voltages. 


10. Peaking Circuit 
The input circuit of the transmitter is a peaking cir- 
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Figure 6. Peaking circutt, partial schematic. 
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cuit, illustrated in figure 6. Resistor 55 is the load 
for the coaxial cable 101—B which carries the synchro- 
nizing signal from the interconnector to the trans- 
mitter. Approximately 20 volts of this synchronizing 
voltage is available across this resistor. Capacitor 
1-1 and resistor 56 comprise the peaking or RC cir- 
cuit. The constants of this circuit are chosen to give 
a peaked-wave output. Therefore, a pulse of any 
width impressed across resistor 55 will appear as a 
peaked wave across resistor 56. 
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11. Cathode Follower VT—231 

The cathode follower tube, 4% of VT-—231, a 6SN/Z, 
is used to isolate the blocking oscillator from the input 
circuit. (See fig. 7.) The voltage across the cathode 
resistor 5/—1 is of the same shape as the input voltage, 
but it is of slightly less magnitude since the gain of 
a cathode follower is always less than unity. The 
capacitor 3A is the plate bypass capacitor. The volt- 
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age across the cathode resistor is applied to the grid 
circuit of the blocking oscillator. 


12. Blocking Oscillator 

a. GENERAL. The second half of the VT—231 is 
connected as a blocking oscillator. (See fig. 8.) It 
is a triggered regenerative oscillator with a trans- 
former supplying the required feedback from the plate 


-9 the grid. The oscillator, however, is arranged so 
that it will not operate continuously as other oscilla- 
tors do, but will become blocked or inoperative after 
a definite length of time. With no synchronizing sig- 
nal impressed, the bias potentiometer is set to bias 
the tube just below cut-off. When the positive pulse 
from the interconnector is applied to the blocking 
oscillator grid by way of the cathode follower, it trig- 
gers the blocking oscillator and sets it into oscillation. 
The oscillator generates one pulse and then stops until 
the next triggering pulse arrives. The details of this 
operation are explained in the following paragraphs. 

b. Ris— oF CuRRENT. When the triggering pulse 
is impressed upon the grid of the blocking oscillator, 
it causes the grid to become more positive with respect 
to the cathode. This positive grid voltage causes an 
increase of plate current to flow through the plate 
winding of the blocking oscillator transformer which, 
in turn, induces a voltage in the grid winding of the 
transformer. Because of the polarity of the windings, 
the voltage causes the grid to become more positive 
and causes more plate current to flow. Because of 
this regenerative action, the plate current rises very 
rapidly to saturation. Although the plate voltage can 
change instantaneously, the current through the plate 
winding cannot. The plate voltage, therefore, drops 
to its minimum value very rapidly and remains there 
while the plate current is rising to saturation. 

c. Fatt oF CurRENT. At saturation, the field in 
the plate winding ceases to increase, and for an instant 
there is no induced voltage in the grid winding. Im- 
mediately the grid capacitor 1-2 begins to discharge. 
This discharge causes the positive potential on the 
grid to become less positive, thereby causing a de- 
crease in plate current in the plate winding and the 
field around the plate coil starts to collapse. This 
collapsing field, in turn, induces a voltage in the grid 
winding in the reverse direction, causing the grid to 
become more and more negative. This process con- 
tinues until the grid is driven beyond cut-off, thus 
completing a cycle of operation. 

d. RECURRENCE FREQUENCY. Because of the ac- 
tion described in b and c above, sharp pulses are 
generated in the plate circuit. The rate of recurrence 
of the operating cycle depends only upon the synchro- 
nizing pulses from the interconnector when the bias 
potentiometer is set correctly. The fixed bias (re- 
sistor 59) also is used to prevent triggering of the 
blocking oscillator by stray coupling from Radio Set 
SCR-268-(*) transmitter. 

e. Bras. The bias is obtained from a bleeder net- 
work connected between the plate supply and ground. 
This network is composed of fixed resistors 61-1, 


61-2, 59, and the variable potentiometer 60. If the 
bias is too low, the blocking oscillator will oscillate 
freely at its natural frequency. If the bias is too high 
the blocking oscillator will always be cut off and will 
not oscillate even when the positive pulse is applied. 
The cathode bias voltage is variable between 20 and 
60 volts. The bias control is adjusted by the use of a 
screw driver from the front panel of the transmitter. 


f. Output Courtinc. The output pulse of the 
blocking oscillator is coupled to the next stage by 
means of the third winding of the blocking oscillator 
transformer and appears as a narrow positive pulse. 
The 180° phase inversion is due to the polarity of the 
windings. This pulse is applied between the grid and 
cathode of the second cathode follower VT-94. The 
use of a three winding transformer has a decided ad- 
vantage to this circuit. It isolates the blocking oscil- 
lator stage from the succeeding stage and permits a 
floating ground. This enables the cathode of the mod- 
ulator to operate at a large negative voltage, so that 
the output of the low voltage positive and negative 
power supplies is added together to produce a large 
drop across the tube. 


13. Cathode Follower VT-—94 (fig. 9) 


The narrow positive pulse fed to the grid of the cath- 
ode follower is approximately 200 volts in ampli- 
tude. As the grid tends to go positive in relation to 
the cathode, grid current is drawn. The grid current 
causes a voltage drop across the series grid resistor 
63. The magnitude of the grid current drawn is 
sufficient to prevent the grid from ever going more 
than slightly positive with respect to the cathode. 
Because of this, the voltage appearing across the cath- 
ode resistor 64-1, due to the flow of plate current, 
is a well-shaped square wave. However, some of the 
irregularities in the positive voltage input also appear 
across resistor 64-1, but these irregularities are con- 
siderably reduced across the cathode resistor. This is 
the purpose of positive clipping and the result is a 
well-shaped square-wave from the cathode follower. 
The bias developed in the cathode is such that the tube 
is operated near cut-off ; therefore, most of the nega- 
tive portion of the oscillation does not appear in the 
output. The positive-pulse output is fed to the grid of 
the modulator, Tube VT—100. 


14. Modulator Tube VT—100 


a. GENERAL. A modulator Tube VT—100 (807) in 
a bootstrap circuit is used to pulse the transmitter. 
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Figure 9. Cathode folllower, VT-94, and modulator, VT-100, partial schematic. 
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Figure 10. Modulator circuit, partial schematic. 


(See fig. 10.) The function of this circuit is to pro- 
vide a large negative bias for the r-f oscillator grids 
and a high-voltage pulse of very short duration to 
trigger the r-f oscillator tubes. 

b. Bras Circuit. During the period between 
pulses the modulator tube is biased beyond cut-off by 
the voltage developed across resistor 66. Resistor 66 
is part of the voltage-divider network, consisting of 
resistors 70, 66, 61, (which is 61-3 and 61—4) and 
68, across which the bias voltage of —700 volts is 
placed. The approximate voltages across this divider 
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are given in figure 11. The cathode potential is 
—625 volts and the grid potential is —680 volts. 
Consequently, the tube is biased beyond cut-off. Dur- 
ing this period, the VT—100 draws no current and the 
voltage on the plate is the supply voltage of 360 volts 
positive. 

c. Putse Crrcutr. When the positive pulse from 
the cathode follower appears on the grid of the mod- 
ulator tube, it causes the tube to draw current. The 
current flow now is through resistor 65-1, the re- 
sistance of the tube, capacitor ZA, and resistor 7O. 






+350 V 
65-1 a 
loon es 
GND 
68 = 
50K 
VT 100 
(807) -350V 
2B 
O.IMF 
64-1 
2A 
TO OSC, 0.IMF 
GRID -680V 
CIRCUIT = 
70 os 
TL 38107 -~700V 





BY PASSED 
BY CAPACITOR 2A 
DURING PULSE 





+150V 


PULSE FROM 
OSCILLATOR 


Figure 12. Pulse circuit of modulator tube. 


TL 37974 


(See fig. 12.) Capacitor 2A bypasses resistor 66 for 
the duration of the pulse. There is a voltage drop in 
the tube, a small drop across the parasitic suppressing 
resistor 65—1, and a drop across the capacitor 2A. In 
this new voltage-divider circuit, the voltage drop 
across resistor 70 is approximately 850 volts. Since 
one end of resistor 70 is tied to —700 volts, the other 
will be at 150 volts positive with respect to ground. 
This high-voltage pulse is applied to the grid circuit 
of the r-f oscillator. 


15. Artificial Line 

a. GENERAL. Ap artificial line is used between the 
output of the modulator VT—100 and the grids of the 
r-f oscillator tubes in order to control the width of 
the r-f pulse emitted by the oscillator. The artificial 
line consists of a network of inductances and capa- 
citors the electrical characteristics of which are so 
proportioned that the travel time of a wave from the 
input of the line and back again is 6.66 microseconds. 
Its presence is necessary because the r-f oscillator has 
plate voltage on it at all times and if an ordinary pulse 
were supplied to its grid circuit it would not stop 
oscillating promptly at the cessation of the pulse. 
(See fig. 13.) 

b. OPERATION. When the tubes are not conduct- 
ing, the grid bias on the r-f oscillator is approximately 
—700 volts. When the modulator pulse of 150 volts 
positive is impressed upon the grid, the oscillator op- 
erates and grid current begins to flow. When grid 
current flows, the grid may be considered as prac- 
tically at ground because the cathode resistance 1s of 
negligible value (resistor 73, 7.8 ohms) and the grid 
to cathode internal resistance is low. Resistor 69, 
which is in the grid circuit, will consequently have a 
drop across it of almost the full 150 volts. This re- 
sistor is connected in parallel with the artificial line, 
and the drop across it, therefore, is the input voltage 
to the artificial line network. The artificial line net- 
work has characteristics similar to an actual open- 
ended transmission line. The input voltage can be 
looked upon as a traveling wave of 150 volts charging 
the line as it travels toward the open end. On reach- 
ing the open end, the wave is reflected without change 
in polarity and thus charges the line another 150 volts 
or a total of 300 volts as it travels back toward re- 
sistor 69. The time required for the voltage wave to 
travel the length of the artificial line is 3.33 micro- 
seconds, or a total time of 6.66 microseconds is needed 
for the wave to travel back and forth along the line. 

c. Putse WiptH. Between the time that the 150- 
volt potential pulse across resistor 69 is put in to the 
artificial line and the time the reflected voltage appears 
across resistor 69, the grids of the oscillator tubes are 
held only slightly above cathode potential (ground). 
The amplitude of the reflected voltage on the line is 
approximately 150 volts and is of the same polarity 
as the input voltage. Consequently, the voltage across 
resistor 69 must be now the sum of the two voltages, 
that is, the source voltage of 150 volts and the 150- 
volt-reflected output of the artificial line, or a total of 
300 volts. Since the 150-volt end of resistor 69 
maintains this same potential until grid current ceases, 
the grid end of the resistor is driven 150 volts negative 
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Figure 13. Artificial line, partial schematic. 


in order to satisfy the 300-volt drop across resistor 69. 
This negative potential on the grids causes the oscil- 
lating tube to stop oscillating promptly at the end of 
6.66 microseconds. The pulse from the modulator, 
therefore, may be longer than 6.66 microseconds but 
the transmitter will still produce the proper width 
pulse by virtue of the action of the artificial line. 


16. R—f Oscillator 
a. GENERAL. The r-f oscillator uses two 826 tubes 
in a tuned-grid tuned-filament circuit operated in 
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push-pull. At the frequency of operation, conven- 
tional inductors or capacitors would have to be so 
small in size that they would be impracticable. In 
addition, the skin effect in the coils introduces re- 
sistance which reduces the Q of the oscillator. To 
overcome these difficulties, the tuned circuits in the 
r-f oscillator are made of a quarter-wavelength trans- 
mission line. The inductance of the quarter-wave- 
length transmission line, shorted at the end away from 
the tube, together with its distributed capacity and the 
interelectrode capacitance of the tube, acts like a 
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Figure 14. R-f oscillator section, partial schematic. 


parallel resonant circuit. The Q of this tuned circuit 
is high because the resistance due to the skin effect 
is minimized by using large-diameter silver-plated 
rods for the quarter-wave line. The cathode line has 
been folded over in order to save space without affect- 
ing the electrical characteristics of the line. (See figs. 


14, 15, and 16.) 


b, FILAMENT Vo.LTacE. The filament current for 
the tube flows through the inner and outer conductors 
of the concentric line. Capacitors 4-1 and 4-2 are 
connected between the inner and outer conductors of 
the coaxial line so that each filament line acts only as 
a single conductor for r-f. 

c. OPERATION. The operation of this oscillator is 
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Figure 15. R-f oscillator section, pictorsal diagram. 


similar to that of any tuned-grid tuned-filament oscil- 
lator. The high voltage is applied directly to the plate 
circuit and the feedback necessary to maintain oscil- 
lations is obtained by the grid to cathode capacitance 
of the tube. The —700-volt bias keeps the tube cut 
off except when the positive pulse from the modulator 
section is applied to the shorted end of the grid line. 
It is operated with two tubes in push-pull in order to 
get a large power output. By connecting the tubes in 
push-pull rather than in parallel, the interelectrode 
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capacitances of the tubes are not added. Resistor 65-2 
in the grid circuit and 71 in the plate circuit are used 
to suppress parasitic oscillations. 

d. Tuninc. The tuning of the lines in the grid and 
filament circuits determines the frequency of oscilla- 
tion. (See fig. 17.) 

(1) Line tuning. The electrical length of the fila- 
ment line is adjusted by means of two shorting bars. 
Varying the distance of the shorting bars with respect 
to the end of the line varies the electrical length of the 
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Figure 16. R-f oscillator section, simplified schematic. 
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line and therefore the frequency of resonance. By 
means of the two shorting bars in the folded filament 
line and the shorting bar in the grid line, the fre- 
quency of the r-f oscillator can be varied over its 
entire range of 30 megacycles; that is, from 157 to 
187 megacycles. 

(2) Vernier tuning. In addition to the grid-line 
shorting bar, there is a small butterfly capacitor in- 
stalled across the grid line (21 in fig. 15) at the end 
nearer to the tubes. This butterfly capacitor is con- 
nected by gears to the screw driver-adjustment knob 
labeled VERNIER TUNING on the front panel. 
Changing this capacitance varies the effective elec- 
trical length of the grid line and consequently the fre- 
quency of oscillation. By means of this adjustment, 
the transmitter frequency may be varied from plus or 
minus 14 megacycle in some parts of the frequency 
range to plus or minus 3 megacycles in other parts of 
the frequency range from the frequency determined 
by the setting of the shorting bar. 

e. OurpuT Courtine. The energy in the filament 
tank circuit is coupled to the r-f system by the tuned- 
antenna coupling line. (See fig. 18.) The magnetic 
field that is set up by the r-f current in the filament 
tank circuit induces an r-f voltage in the coupling line. 
Thus, in effect, the coupling line is the tuned second- 
ary of a transformer of which the filament tank cir- 
cuit is the tuned primary. The capacitor placed across 
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Figure 19. Test circutt section, partial schematic. 


the open end of the coupling line is variable and per- 
mits the line to be adjusted to the transmitter fre- 
quency for maximum transfer of energy. This is a 
screw driver adjustment (antenna capacitor D on 
chart) in the rear panel. 

f. R-¥F Output Caste. The r-f output cable is a 
parallel wire line tapped to the antenna coupling line 
at opposite points. (See fig. 18.) These points in 
the line are chosen where the impedance is such as to 
match the impedance of the transmission line and thus 
obtain maximum transfer of energy. The taps are 
adjustable and the tap-off points are determined by the 
manufacturer for all frequencies and indicated on the 
calibration chart on the inside of the transmitter rear 
panel. There is another lead coupled to a low-poten- 
tial point on the antenna coupling line, which conveys 
energy to the wavemeter in order to determine the 
transmitter frequency. This lead goes to connector 


106. 


17. Test Circuit Section 
a. Dope RECTIFIERS AND CATHODE FOLLOWER. A 


connection to the plate of each diode rectifier is tapped 
off the two lines of the r-f cable as they go to the 
antenna connector 105. These diode rectifiers, two 
9006 tubes in parallel rectify a portion of the r-f pulse 
output of the oscillator and furnish the envelope of 
the r-f pulse. The value of load resistors (fig. 19) 
in the cathode circuit of the diodes can be varied by 
means of relay 139 so that the time constant of the 
circuit can be changed from a high to a low value. 
This stage is followed by a cathode follower. 

b. PowER PULSE MEASUREMENT. Relay 139 is 
normally in the position that makes the value of the 
load-resistance (resistor 74 plus resistor 76) one mil- 
lion ohms. These resistors also act as a voltage 
divider and capacitors 13 and 14-1 are so propor- 
tioned as to make the divider accurate at the radio 
frequency used. The rectified output of the diode is 
connected to the grid of a cathode follower VT--202 
through the r-f filter, composed of the resistor 58-2 
and the capacitor 14-2. The voltage impressed upon 
the grid of the cathode follower is tapped down ap- 
proximately one-fourth the way on the diode-load re- 
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Figure 20. Power supply, partial schematic. 


sistor in order to avoid overloading the grid of the 
cathode follower. The cathode-follower output, which 
1s also tapped down about one-third the way, 1s ap- 
plied to the upper deflection plate of the range oscil- 
loscope through connector 107. The picture on the 
oscilloscope for this condition of operation is a saw- 
tooth wave. This wave is a measurement of the 
power output of the transmitter. A rough check on 
the power output can be made by use of TEST posi- 
tions 4 and 5 with the SELECTOR switch in either 
position 4 or 5. The height of the power pulse, as 
displayed by position 5, should be at least one-half the 
height of the calibration signal, position 4. 

c. SIGNAL WIpTH MEASUREMENT. When the re- 
lay is thrown to the other position by means of the 
spring switch 115 on the interconnector, it places a 
very low value of load resistance, approximately 1,000 
ohms, in the diode-load circuit. (See fig. 19.) Since 
the time constant of the diode-load circuit is then low, 
the picture on the oscilloscope is a reproduction of the 
envelope of the r-f pulse. This pulse 1s not used to 
measure power because the low resistance is com- 
parable to the diode resistance. This condition causes 
a drop across the diode and the efficiency of detection 
is not the same for all values of frequency and voltage. 
Also, there is a slight drop in transmitter power 
caused by the diode circuit. The cathode resistor of 
the VT-—202 cathode follower is composed of two re- 
sistors, 64—2 and 77. Resistor 77 is of a low value 
in order to keep as small as possible the time constant 
of the line which is connected from connector 107 to 
the oscilloscope. This is necessary in order to avoid 
distortion in the appearance of the pulse on the test 


scope. 


18. Power Supply Section 

a. GENERAL. Four transformers and three rectifier 
tubes are used for furnishing the d-c and filament 
voltages required to operate the transmitter. (See 
fig. 20.) The a-c voltage which supplies these trans- 
formers is brought into the transmitter through con- 
nection 108. One side of the a-c line goes through 
four interlock switches and a circuit breaker for the 
protection of both the operating personnel and the 
equipment. Both sides of the line are fused. The 
110-120-volt dial light 113 is connected so that it 
lights when the main circuit breaker is closed. 

b. PositrvE Low-voL_taGE Power Suppty. The 
positive low-voltage power supply, transformer 132 
and VT-244, is conventional. It supplies approxi- 
mately 350 volts d-c to the plates of the cathode fol- 
lowers VT-231 and VT-—202, blocking oscillator tube 
VT-231, and modulator VT-100. Transformer 132 


also supplies the filament voltage to the tubes VT-—244, 
VT-231, VT-202, 9006 and the meter light 112. 

c. Bras Power Suppity. The bias or negative 
high-voltage power supply, transformer 133 and VT-— 
244, is also a conventional full-wave rectifier except 
that the positive side is grounded. The output, ap- 
proximately —/00 volts, is supplied to the grids of 
the oscillator tubes and to the cathode of the modulator 
tube through resistor 70. Transformer 133 also sup- 
plies the filament voltage to the Tubes VI-94, VT- 

00, and VT-—244 (H2 in fig. 20). The filament line 
is not grounded in order to avoid having a large 
difference in potential between the cathode and fila- 
ment supply. 

d. PosiTivE HicH-voLTacGE Power Suprry. The 
positive high-voltage supply is composed of two trans- 
formers 130 and 131, and the half-wave high-voltage 
rectifier, VT-119. Transformer 130 supplies filament 
voltage for the r-f oscillator tubes and for the VT- 
119 rectifier. Variac 136 is provided in the primary 
of the high-voltage transformer 131 so that the output 
voltage of the power supply may be set at any value 
between zero and 5,000 volts. The overload-relay 
circuit breaker 138 is provided to protect the high- 
voltage power supply in case of a serious overload or 
short circuit on the secondary side. Switch 116 is 
used to reset the overload relay from the front of the 
panel. Filter capacitor 11 has a capacity of 0.1 micro- 
farad. The energy storage of this capacitor is suffi- 
cient to supply power to the r-f oscillator for the 
duration of the pulse without any appreciable drop in 
output voltage. ' 

e. Meter Circuit. A meter is also provided in 
the transmitter high-voltage circuit and may be used 
to indicate either the voltage of the power supply or 
the current drawn by the r-f oscillator tube. A spring 
switch 115 normally keeps the meter connected to read 
the power-supply voltage. In this normal position, 
the meter is shunted across one of the resistors (57-2) 
of the voltage-divider network which is connected in 
parallel with the output of the high-voltage supply. 
When the meter is used to indicate space current 
drawn by the transmitting tubes, it is shunted across 
resistor 73 in the cathode circuit of the transmitter 


tubes. 


R-F SYSTEM OF THE RC-148 and 
RC—148-B 


Section Iil. 


19. Purpose 
The function of the r-f system is to conduct the r-f 
energy from the oscillator in the transmitter up to the 
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radiating elements and radiate the energy into space. 20. General Description 

Between transmitted pulses the radiating elements The r-f system consists of an antenna, a transmission 
become receiving elements which pick up the r-f en- _ line, an antenna matching section, and two separate 
ergy from the transpondor and carry it down the cables. One cable carries the r-f energy from the 
transmission lines to the receiver. matching section to the receiver, and the other carries 
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Figure 22. Antenna array. 
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the r-f output from the transmitter: to the matching 
section. (See fig. 21.) 

a. ANTENNA. The antenna is a vertically polarized 
broad-band directional array consisting of two dipoles, 
six reflectors, and a series of transmission lines used 
as matching transformers. Its functions are: 

(1) To radiate the r-f output of the transmitter. 

(2) To pick up the r-f signal generated by the 
transpondor in the interrogated aircraft. 


b. ANTENNA MATCHING SEcTION. The antenna . 


matching section is used to match the impedance of 
the transmission line to the impedance of the receiver 
and of the transmitter so that both components can 
use the same antenna and transmission line. 

c. TRANSMISSION LINE. The transmission line 
and the cables connecting the antenna matching sec- 
tion to the receiver and transmitter are parallel 
stranded wires imbedded in a soft plastic insulating 
material covered with a metallic shielding braid and 
an outer layer of varnished cloth insulation. 


21. Antenna 
a. COMPONENTS OF ANTENNA ARRAY. The an- 
tenna consists of two vertical dipoles provided with 











Figure 23. Antenna-maiching section, schematic. 
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reflectors, from which they are separated by 14 wave- 
length metallic insulators. (See fig. 22.) The physi- 
cal spacing between dipoles is approximately 0.4 
wavelength. Feeding the dipoles are two horizontal 
transmission lines in the form of metal tubes (B). 
Two Y-shaped impedance matching transformers (C) 
feed the transmission lines. The Y-shaped trans- 
formers are, in turn, fed by a quarter-wave section of 
transmission line (D), which is connected through 
coupling (E) to the transmission line from the trans- 
mitter. 


b. CONSTRUCTION OF COMPONENTS. The dipoles, 
the Y-shaped matching transformers, and the hori- 
zontal transmission tubes are of large diameter. Con- 
struction of r-f conductors and radiators in this 
manner tends to lower their Q, makes their resonance 
curve less sharp, and allows them to operate in a 
uniform manner throughout a wide band of fre- 
quencies. Large diameters also make it possible to 
make the lengths of tuned elements somewhat shorter. 
The dipoles of this antenna are physically much less 
than half-wavelength long. 
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c. FUNCTION OF THE MATCHING TRANSFORMERS. 
The transmitted pulse is conveyed through a series of 
matching transformers, which serve to match the 
impedance of the transmission line to that of the 
dipole and to feed the two dipoles in phase. 

d. FUNCTION OF THE D1poLes. The dipoles are 
vertically polarized. They are fed at two points ; each 
point is approximately one-third from the ends. This 
is a compromise between current and voltage feeding. 
They are designed to radiate effectively over a wide 
band of frequencies, 157 to 187 megacycles, without 
any marked discrimination between frequencies. 
Since the spacing between the dipoles is less than half- 
wavelength (0.4 wavelength) there is some radiation 
to the side. Because of incomplete screening to the 
rear, there is considerable radiation in that direction 
also. 

e. RADIATION PatTerNn. The radiation pattern of 
this array is such that its beam angle in the vertical 
plane is greater than its beam angle in the horizontal 
plane. Since the RC-148-(*) antenna follows the 
rotation of the antenna of the SCR-268—(*) in azi- 
muth but not in elevation, it is tilted back at a fixed 
angle of 75° with the horizontal plane in order to 
obtain equal area coverage with both antennas. 

f. REcEPTIoN. Between transmitter pulses, the ar- 
ray acts as a receiving antenna. All frequencies within 
the transmitter range will resonate in the dipoles, and 
are conducted through the horizontal transmission 
tubes, the Y sections, the quarter-wave stub, and fi- 
nally the coupling into the coaxial transmission cable. 


22. Antenna-matching Section 


Since a common antenna is used for transmitting and 
receiving, some means must be used to insure that 
most of the transmitted energy reaches the antenna 
and also that most of the received energy reaches the 
. receiver. These functions are performed by the an- 
tenna matching section (fig. 23) which consists of 
two folded lines with a common end so arranged that 
their lengths may be varied. The common end of 
these lines is connected to the antenna transmission 
line, forming a branched line from the antenna. The 
open ends of these branches are connected to the 
receiver and transmitter respectively, by suitable 
lengths of cable. (See fig. 24.) 

a. The input impedance of the antenna 1s the same 
as the characteristic impedance of the antenna trans- 
mission line. This is the impedance appearing at the 
common end of the antenna matching section, look- 
ing toward the antenna. If the length of the match- 
ing section is adjusted so that the total length of line 


26 


between the common terminal and the transmitter is 
1 wavelength, the transmitter impedance will appear 
at the common terminal. A similar condition exists in 
the receiver branch of the section. 

b. When the transmitter pulses, the output im- 
pedance is low because the oscillator tubes are con- 
ducting. This low impedance is transferred to the 
common terminal of the matching section and matches 
the impedance of the transmission line. A portion of 
the r-f pulse also takes the path to the receiver from 
the common terminal of the antenna matching sec- 
tion. This voltage appears at the grid of the first 
r-f amplifier and causes grid current to flow. The 
flow of grid current charges grid capacitor 2 through 
the low grid-cathode resistance. The time constant of 
the charging circuit is so short that the capacitor 
charges on the first positive half-cycle and cuts the 
tube off. Current flow then ceases and no further 
loss takes place in the receiver. When the pulse ends, 
the charge on capacitor 2 leaks off through resistor 
66-1, and the receiver is ready to receive the return 
signal from the antenna. 

c. When the transmitter is not pulsing, its output 
impedance is high because the oscillator tubes are not 
conducting. This high impedance is transferred to 
the common terminal of the antenna matching section. 
The received signal from the antenna takes the lower 
impedance path to the receiver, and little energy 1s 
lost in the transmitter. 

d. The variable section must have sufficient adjust- 
ment to maintain a total of 1 wavelength; that is, to 
keep the total length of the fixed connecting cable 
plus the variable section 1 wavelength long between 
the limits of 157 and 187 megacycles. This requires 
a variation of approximately 24 inches in length, but, 
since the sections are folded, a 12-inch change is sufh- 
cient. The total variation on the antenna matching 
section supplied in this equipment has been made 
great enough to insure ample adjustment range. 


Section IV. RECEIVER OF RC—148 AND RC—148-8 


23. Purpose 

The function of the receiver is to detect and amplify 
the signals picked up by the antenna and to prepare 
them for presentation on the radar display oscillo- 
scope. 


24. General Description 

This paragraph contains a general description of the 
main sections of the receiver. Paragraphs 25 through 
36 contain a detailed description of the receiver cir- 
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cuits. The receiver is a 14-tube superheterodyne and 
consists of six sections: r-f section, i-f section, de- 
tector section, video section, tuning section, and power 
supply section. (See fig. 25.) 

a. R-F Section. The r-f section consists of two 
r-f amplifying stages, a local oscillator and a diode 
mixer. In this section, the r-f signal picked up by 
the antenna is amplified and mixed with the hetero- 
dyning frequency of the local oscillator to obtain the 
11-megacycle intermediate frequency. 

b. I-F Section. (1) This section consists of five 
i-f amplifiers which 9erve to amplify the 11-megacycle 
signal obtained from the mixer of the r-f section. 


(2) The tuning of the i-f amplifiers is of the stag- 
gered type. That is,‘they are aligned or tuned to fre- 
quencies slightly above or below the center frequency, 
11 megacycles, of the intermediate frequency band. 
This is done to achieve a wide band-pass amplification. 
The 1-f amplifier section, when properly aligned, will 
pass a band of frequencies nearly 4 megacycles wide. 
In chapter 2 there is a discussion of the alignment pro- 
cedure. 

c. DETECTOR Section. This section, consisting of 
one stage, 1s a diode detector. The input to the de- 
tector consists of pulses of the intermediate- frequency 
signal. The output signal consists of sharp pulses of 
negative polarity. 

d. Vipeo Section. The video section consists of 
a video-amplifier stage and a cathode-follower stage. 
This section inverts and amplifies the signal from the 
detector. 

e. TuninG Section. This section includes a diode 
stage and a tuning-eye indicator tube. The diode rec- 
tifies a small portion of the i-f signal and this voltage 
is used to actuate the tuning-eye indicator. The tun- 
ing-indicator tube is used to indicate when the r-f 
section is properly tuned and when the 1-f stages are 
properly adjusted. 

f. Power Suprty Secrion. The power supply 
section furnishes the voltages needed for all the vari- 
ous receiver stages. 


25. First and Second R-F Stages 


a. INpuT Crrcuit. The ‘radio energy which is 
picked up by the receiving antenna is fed to the 
receiver and is applied to the one-turn primary of 
the first r-f transformer. The method of coupling 
the antenna to the r-f section is shown in figure 26. 
The coupling coil consists of a half turn of silver- 
plated wire placed in axial symmetry with the first 
r-f amplifier tuning coil. The coupling coil 1s 
grounded at its midpoint and in parallel with it is 
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capacitor 1. The coupling coil and capacitor 1 are in 
parallel resonance at the middle frequency of the tun- — 
ing range. The lead from the coupling coil to the 
antenna-input connector on the rear channel of the 
receiver consists of a pair of twisted lines enclosed in 
a hollow silver-plated brass tube used for shielding 
purposes. 





1ST R-F AMP 





TO ANTENNA 
(PLUG- 123) rL42337 


Figure 26. Coupling of antenna to r-f section. 


b, PERMEABILITY TUNING. The secondary of trans- 
former 91, which is made resonant to the received 
signal (157 to 187 mc), is tuned by means of an 
adjustable core, connected through a series of gears 
to a knob on the front panel of the receiver labeled 
“ANT.” This type of tuning is called reactance tun- 
ing. The inductance of the coil is decreased as the 
hollow silver plunger is inserted further in the coil 
windings. Since there are no capacitors across the 
coils, the capacity of the tuned circuits is dependent 
upon the distributed capacity of the coil windings and 
the interelectrode capacity of the tubes. The sec- 
ondary of this transformer is resistance—capacitance 
coupled to the grid of the first r-f amplifier, a 6SH7 
pentode. The usual precautions are taken to keep all 
interconnecting leads short; r-f bypass capacitors are 
extensively used. 

c. Output Circuit. The plate load 73-1 of the 
first r-f amplifier is a resistor and the output of this 
stage is coupled through capacitor 5—1 to another 
tuned circuit 92-1. (See fig. 27.) This second tuned 
circuit is adjusted by means of the knob on the front 
panel marked “RF”’. The signal appearing across this 
tuned circuit is then RC coupled to the grid of the 
second r-f amplifier. The filament r-f choke 100—6 
in the ungrounded side of the filament supply to these 
two tubes is used to prevent r-f from breaking through 
to the filament supply. The plate load of the second 
r-f amplifier is a resistor 73-2. The output from this 
stage is coupled into the mixer by means of capacitor 
5-2. The gain for the two r-f stages is approximately 
two per stage. 


26. Local Oscillator 


a. GENERAL. To generate the desired i-f signal 
of 11 megacycles, it is necessary to mix the r-f signal 
with the frequency of the local oscillator and tune 
the first 1-f stage to the difference between the two 
frequencies. The local oscillator in this receiver 
(fig. 28), is a modification of the Colpitts type in 
which the plate capacitor is replaced by a coil 94. 
This coil is constructed to be resonant below the low- 
est operating frequency of the oscillator. Therefore, at 
the frequency of operation the coil functions as a 
capacitive reactance. The frequency of the oscillator 
is determined by the capacitor 7—2 and the capacitive 
coil 94, in series, acting as a capacitor in resonance 
with coil 93. (See fig. 27.) 

6b. OPERATION. This circuit is tuned by varying 
the inductance of coil 93 in a manner similar to the 
permeability tuning of coils 91 and 92 in the r-f 
stages. The control, brought to the front of the panel 
by means of a gear arrangement, is labeled “OSC”. 
The oscillator is biased by the grid leak-capacitor com- 
bination 64 and 6—3. It will be found when tuning to 
the low end of the frequency range that two settings 
of the oscillator frequency can be used. One fre- 
quency is 11 megacycles above the signal and the 
other 11 megacycles below the signal. The latter one 
is the correct one to use. This circuit oscillates in 
the neighborhood of 60 megacycles, but the third har- 
monic of this frequency is used as the heterodyning 
frequency in the mixer stage. It is fed into the plate 
circuit of the mixer through the oscillator-coupling 
capacitor 7-1. A filament-choke 1004 is used in this 
circuit as in the r-f and mixer circuits to prévent r-f 
from leaking through to the filament supply. 


27. Mixer Stage 


a. GENERAL. The mixer stage in this receiver de- 
parts from the usual design practice in that a 9006 
diode is used as the nonlinear device instead of the 
usual pentagrid converter. The advantage of this 
type of mixer circuit for an ultra-high-frequency re- 
ceiver is that its output is delivered at a low-noise 
level. The disadvantage is that a diode mixer pro- 
duces no amplification. This, however, 1s compensated 
for in the high gain of the i-f stages. 

b. OPERATION (fig. 30). The radio-frequency en- 
ergy and the heterodyning frequency which is the 
output of the local oscillator are combined on the 
plate of the mixer tube. The r-f energy is passed to 
the mixer stage through capacitor 5-2 from the sec- 
ond r-f stage. The heterodyning frequency is passed 
to the plate of the mixer from the oscillator through 
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Figure 27. R-f section, parttal schematic. 
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Figure 28. Local osctllator, partial schematic. 


capacitor 7-1. Inductance 92-2 acts as a parallel- 
tuned circuit, sharply tuned to 170 megacycles which 
will, therefore, offer maximum impedance to the 170 
megacycles but will allow other frequencies to pass 
through. The purpose of this tuner circuit is to pre- 
vent the 170 megacycles from the r-f stages from 
going into the oscillator circuit. On the other hand 
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Figure 29. Local oscillator, equivalent circuit 
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this tuner circuit allows the frequencies generated by 
the oscillator to be applied through inductance 92—2 
to the plate of the mixer. These frequencies are com- 
bined and give the sums, the differences, the original 
frequencies, and several harmonics ori the plate of 
the mixer. All these frequencies are passed through 
the tube to the cathode and conducted through a 
shielded lead to the first i-f transformer. This i-f 
transformer is really a parallel-tuned inductance 101 
in a shielded can and not the usual two-winding trans- 
former. (See fig. 31.) It is tuned to 11 megacycles 
and it will offer little resistance to all frequencies ex- 
cept 11 megacycles so that any other frequency will 
be shorted to ground and cause a negligible voltage 
drop across the tuned inductance. As this inductance 
offers maximum impedance to 11 megacycles, a volt- 
age drop will develop across the circuit at this fre- 
quency and it is directly applied to the end of the 
first i-f amplifier. 
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Figure 30. Mixer stage, partial schematic. 


c. INTERMEDIATE FREQUENCY. This 11 megacycle 
i-f frequency is the difference frequency obtained by 
heterodyning the input signal in the r-f stages with 
the third harmonic of the oscillator. For example, 
if the incoming signal is 167 megacycles, the local 
oscillator is tuned to 52 megacycles so that its third 
harmonic, 156 megacycles, combines with the in- 
coming r-f signal to give a difference frequency of 
11 megacycles. 


28. First, Second, and Third -f Stages 

@. GENERAL. The first three i-f amplifier stages 
use 6AC7’s and utilize a tuned inductance in the 
plate load (96-1, 97~-1, 96-2). Each of these in- 
ductances is in resonance with the input capacitance 
of the associated tube, augmented by the stray circuit 
capacitance and the distributed capacitance of each 
coil, and acts as a tank circuit. (See fig. 31.) The 
inductance of each coil is adjusted by means of a 
powdered iron core. The plate-load inductances in 
these stages are followed by networks consisting of 
two capacitors and a resistance for coupling the out- 
put to the following tube. 

b. Broap Banp Pass. The partial schematic of 
figure 32 shows the tuned inductance 96-1, the 
two capacitors 9-3 and 11—4, and the resistor 61-1 


which are between the first and second i-f stages. 
Note that the grid resistor 61—1 is effectively in 
parallel with the tuned circuit since the coupling ca- 
pacitor and bypass capacitor have a negligible react- 
ance at the intermediate frequency and therefore act 
as low-resistance paths for the 1-f signal. All these 
grid resistors are low in value and tend to damp or 
broaden the response of the tuned circuit and make 
it tune less sharply. This is desirable in order to 
achieve a broad band-pass response. 


c. Gain Controt. The gain-control provision in 
this receiver is in the first three i-f amplifiers and 
consists of a manual gain control which is physically 
located in the control unit. This is a variable re- 
sistor connected in the cathode-return circuit of these 
three amplifiers. Increasing the resistance in this cir- 
cuit puts relatively large positive values of voltage 
on the cathodes of the first three tubes. This, in effect, 
puts negative voltage on the grids of the tubes, which 
reduces the amplification of the first three stages. 
Putting less resistance in the circuit reduces the nega- 
tive voltage on the grids and increases the amplifi- 
cation of the first three 1-f stages. The gain of each 
of these stages is approximately 12, but due to the 
staggered tuning the effective over-all gain of the 
individual stages is approximately 8 per stage. 
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Figure 32. I-f transformer, partial schemattc. 


29. Fourth and Fifth I-f Stages 


a. GENERAL. These stages use 6AB7 tubes (VT- 
176). With the exception of the gain control con- 
nections, these intermediate stages are similar to the 
first three i-f amplifiers in their cathode, screen, and 
plate-supply circuits. A fixed resistor in the cathode 
of each stage provides proper bias. The plate load 
of the fifth i-f is a resistor, rather than a tuned in- 
ductance, and the tuned circuit is placed in the cathode 
of the diode detector. Both of these comprise the 
sixth i-f coupling circuit or tuning can. 


b. DEcouptING. The decoupling circuit for the 
filament power supply consists of coil 100-2 and 
an i-f bypass capacitor 9-13. Its purpose is to keep 
the i-f voltages out of the power supply by bypassing 
them to ground through the capacitor and by offering 
a high series impedance in the path to the power sup- 
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30. Second Detector 


The second detector uses one-half of the double 
diode VT-—90 and associated circuit components. (See 
fig. 33.) The diode whose cathode is tied: directly to 
the second detector-tuned circuit 98 is the detector 
diode. The incoming i-f impresses a voltage across 
this tuned circuit which lies between the cathode and 
ground. The alternations of polarity of the i-f make 
the cathode potential alternately positive and nega- 
tive. On the positive half cycles, no conduction by 
the tube occurs since the diode will pass current in 
only one direction. On the negative half cycles, how- 
ever, the cathode is negative with respect to the plate 
and current flows through the tube. The resistance- 
capacitor combination, resistor 60, and capacitor 16 
is the load across which the rectified output is de- 
veloped. The:capacitor is of stich value as to short 
circuit the i-f to ground but acts as a high impedance 
to the video-frequency components. Resistor 60 also 
acts as a dropping resistor when a plug is inserted in 
jack 129-2. This jack provides a means of measur- 
ing the rectified current and may be used in the align- 
ment procedure. Inductance 100-3 and capacitor 9-5 
are in the filament circuit to keep r-f voltage out of 
the filament supply. 


31. Video Amplifier 


The video amplifier or output amplifier consists of a 
6SH7 pentode tube. Figure 34 is a schematic dia- 
gram of this section. The detector output, which 
consists of very sharp pulses, is fed into the video 
stage. The leading and trailing edges of these pulses 
require the transmission of all frequencies from the 
audio-frequency range to as high as 250 kilocycles. 
This 1s accomplished by the wide-frequency response 
of the stage due to the characteristics of the tube and 
the circuit elements. Low-frequency compensation is 
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Figure 33. Second detector, partial schematic. 
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obtained by the use of the capacitor 13-1 and re- 
sistor 72-2 network; high-frequency compensation 
is assured by the low internal capacitance of the 
tube. In addition, since no cathode bypass is used, 
negative feedback is introduced and the frequency re- 
sponse of the amplifier is improved. The input to 
this stage is a negative pulse and the output, conse- 
quently, is a positive one. 


the cathode circuit, there is no phase inversion and 
the output signal remains a positive pulse. 


33. Tuning Indicator Detector . 

The diode in VT-90 using pins 3 and 4 is the de- 
tector for the tuning indicator. (See fig. 35.) A 
portion of the incoming intermediate frequency from 
the sixth i-f transformer is fed through resistor 66—4 
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32. Cathode Follower 


to the tuned circuit in the cathode of the detector. 
The purpose of 66-4 is to make the diode appear to 
have a high-impedance input and so reduce the 
loading effects of the tuned circuit (99 and 5—3) on 
the sixth i-f transformer. Because the tank circuit 
is tuned to 11 megacycles, it will cause a maximum 
impedance and voltage drop across the tank at this 
frequency. As a result, the cathode of the detector 
goes negative on each alternate half-cycle of the 11 
megacycle voltage and causes the detector to conduct. 
To voltages of other frequencies, the tank is a low 
impedance and the cathode is practically shorted tu 
ground. An increased flow through the tube causes 
an increased voltage drop across resistor 6/—1, which 
is the load resistor for the diode, and makes the plate 
more negative. This results in a more negative volt- 
age at the top of resistor 6/—1 (load resistor) and, 
finally, on the grid of the tuning eye. 


The output of the video stage is coupled to another 
tube, a 6SN7 (VT 231), which is used as a cathode 
follower. This tube is a duo-triode and the two sec- 
tions of the tube are connected in parallel. One of 
the advantages of a cathode follower is that it has 
a low-output impedance. The output impedance of 
this circuit is about 200 ohms which is fairly close 
to the impedance of the line which connects this tube 
with the IFF-switching channel of the interconnector. 
The advantage presented by a low-impedance line is 
that it will pick up less interference than one of ° 
high impedance. Since the RC~-148-(*) IFF equip- 
ment is located near Radio Set SCR—268—(*), the 
_problem of keeping the interference between these 
sets to a minimum is one which requires careful de- 
sign and planning. Since the output is obtained from 
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34. Filter Network . are connected to B+ through a 1-megohm resistor 76, 


The rectified intermediate-frequency voltages travel 
from the plate of the detector to an RC network con- 
sisting of C12—-2, R66—5, C9-17, R66-6. R671 is 
a load resistor for the diode and the rectified voltage 
is developed across it. The capacitors to ground will 
bypass both intermediate frequency and audio varia- 
tions. Resistors 66-5 and 66-6 are attenuating re- 
sistors which bring down the value of the voltage on 
the grid of the tuning indicator and also help with 
the filtering action. 
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Figure 36. Tuning tndicator, partial schematic. 


35. Tuning Indicator 


The tuning indicator tube is essentially a triode (See 
fig. 36.) However, at the top of the tube the plate and 
grid are cut away and a round fluorescent target is 
placed around the cathode. When the cathode is 
emitting and the target is at a positive potential, it 
will draw electrons from the cathode and the target 
will glow with a green light. Between the cathode 
and the target is a small electrode which is connected 
to the plate and held at plate potential. The target 
is at B-++ potential and the plate and its small electrode 


in the tuning indicator socket. When a negative volt- 
age applied to the grid of the wndscator keeps plate 
current from flowing, no drop through R76 occurs. 
The target, plate, and small electrode are at the same 
potential and the small electrode offers no interference 
to the flow of electrons to the target which remains 
completely green. When a positive voltage is applied 
to the grid of the tuning indicator, a large current 
flow through the tube results. This brings about a 
large voltage drop through R76 and makes the plate 
and the small electrode much more negative than the 
target. Thus, it tends to repel electrons flowing from 
the cathode to the target. This repelling action causes 
the area of the target directly behind the small elec- 
trode to get no electrons and not to fluoresce. A 
shadow on the tuning-eye screen is the result. Thus, 
the more negative the voltage applied to the grid of 
the indicator, the smaller the shadow becomes. An 
increased signal td the detector gives an increased 
negative voltage on the indicator grid. Therefore an 
increased intermediate-frequency signal will result 
in a very small shadow or no shadow and the target 
will be completely green. Tuning adjustments are 
made to get as narrow a shadow as possible. The 
tuning-indicator stage has a switch in the plate-poten- 
tial line which opens when the front panel of the 
receiver is closed, thus prolonging the life of the 
fluorescent surface in the tube. 


36. Power Supply 


The power supply receives its 110-120 volts a-c from 
the transmitter through cable 102 to the connector 124. 
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(See fig. 37.) The power switch 127 is a double-pole 
single-throw switch; fuse 135 in the primary circuit 
of the transformer protects the transformer and other 
elements in the circuit. There are three secondary 
windings in the transformer. One of these furnishes 
6.3 volts ac to the heaters of the receiver tubes. The 
other two windings furnish filament and plate volt- 
age for the rectifier tube. This rectifier is a full- 
wave rectifier with a filter circuit composed of 
capacitor 13-3, inductance 102, and capacitor 13-2. 
The d-c output appears across the bleeder resistor 
77 and is approximately 270 volts. 


Section V. INTERCONNECTOR OF RC—148 


AND RC-148-8 


37. Purpose 


The purpose of the interconnector is to coordinate 
the functions of the IFF transmitter and receiver 
with those of the radar set. 


38. General Description 


Figure 38 shows the relations of fhe interconnector 
to the radar set and identification equipment. The 
4098-cycle sine wave generated in the radar keying 
unit synchronizes the operation of the different com- 
ponents of the radar set; this same 4098-cycle sine 
wave is fed to the interconnector and serves as the 
tie that binds the different components of the IFF 
equipment together with the radar set. From this 
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Recetvcr power supply, partial schematic. 


voltage the interconnector forms the pulse that trig- 
gers the IFF transmitter, and synchronizes the IFF 
transmitter with the radar transmitter. This volt- 
age is further used to time the action that places the 
radar and IFF received replies on the radar oscillo- 
scope screen so that the two displays are seen to- 
gether. The interconnector also includes a master 
oscillator (called a Wien bridge oscillator) which 
provides a 4098 cps signal for synchronization of 
the RC—148 independently of the SCR—268. 


39. Specific Functions of Interconnector 


The general purpose of the interconnector can be 
divided into several specific functions. The vari- 
ous functions are performed in different channels 
or groups of circuits. (See fig. 39.) The detailed 
analysis of circuits will follow the arrangement of 
these channels. The channels and their correspond- 
ing functions are: 


a. The division channel selects one out of every 
15 cycles of the 4,098-cycle synchronizing signal. 


b. The transmitter trigger channel forms the pulse 
that triggers the IF F transmitter. 


c. The blanking channel provides voltages which 
are used to operate the switching channels. 


d. The radar and IFF switching channels provide 
a switching arrangement which places the radar echo 
and the identification response alternately on the 
radar range oscilloscope screen in such a way that 
they appear simultaneously. 
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Fiaure 38. Relation of interconnector to identification system. 


€. The brightness correction channel provides a 
- S!tive voltage that is applied to the control grid 
i the cathode-ray tube to increase the brightness 
We FF trace. 


\. Vhe Wien bridge oscillator channel is used to 
gevelop a 4098 cps signal to be used for test pur- 
poses or to provide a synchronizing voltage if the 
equipment is used independently of the SCR—268. 

g. The test channel provides various signals that 
enable the operation at important points in the cir- 
cuit to be monitored by using the range oscilloscope 
as a test scope. 


40. Division and Trigger Channels 


It is desirable to use a lower recurrence frequency 
than the radar recurrence frequency of 4,098 cycles 
per second in the IFF transmitter. First, a lower 
frequency guards against over-interrogation of the 
transpondor, that is triggering it so frequently in 
regions where there are many IFF sets that the 
transpondor cannot respond to all challenges. Fur- 
ther, a lower average power drain is required with 
the same peak power output. The recurrence fre- 
quency in this equipment is 45 of 4,098 cycles per 
second or 273 cycles per second. The division chan- 
nel is so designed that only every fifteenth cycle of 
the 4,098 cycle input signal is accepted and shaped 
to form the pulse that is sent to trigger the trans- 
mitter. The division channel divides the frequency ; 


the transmitter trigger channel shapes the trigger 
pulse from this divided frequency. 


41. Blanking, Switching, and Brightness Correction 
Channels 


a. The radar and IFF replies appear to be present 
simultaneously on the radar range oscilloscope. The 
radar signals are applied to the bottom vertical de- 
flection plate of the radar oscilloscope as a negative 
voltage. The IFF signals are applied to the top 
plate also as a negative voltage. This plate is con- 
nected directly to ground when no IFF equipment 
is used with the radar. It is also grounded when 
the SELECTOR switch of the IFF is in the 
STANDBY position. If both signals are applied 
at the same time, the voltages tend to cancel each 
other and the image is the resultant of the two 
applied voltages. It is impossible to put both sets 
of signals on the scope at the same time and have - 
each clearly distinguished. In order to avoid this 
the radar signal is applied to the vertical plates and 
the IFF signal is cut off during 14 out of every 15 
sweeps of the electron beam across the scope screen. 
During the remaining sweep, the IFF signal is ap- 
plied to the vertical plates and the radar signal is 
cut off. (See fig. 40.) 

b. The division channel, which divides the 4,098- 
cycle signal so that the pulse that is formed to trigger 
the IFF transmitter has a recurrence frequency of 
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Figure 39. Interconnector, channel diagram. 


273 cycles, also initiates a 244-microsecond pulse in 
the blanking channel. This pulse in the blanking 
channel starts at the same time as the transmitter 
pulse. This pulse synchronizes the switching oper- 
ation in the radar and IFF channels through which 
the output of the radar elevation receiver and the 
IFF receiver must pass before being placed on the 
scope. Taken off as a positive voltage from the 
blanking channel, the pulse is sent to the IFF switch 
channel to make the channel operative for a 244- 
microsecond period, or one trace on the oscilloscope. 
Taken off as negative voltage, it is sent to the radar 
switch channel as a blanking voltage to cut off the 
radar signal for the same 244-microsecond period. 
As the IFF switching channel is ordinarily cut off 
while the radar switching channel offers a free path 
to signals, the radar signal will appear on the screen 
for the remaining fourteen 244-microsecond periods, 
while the IFF signal will not appear on the screen. 
‘The above discussion is based on a switching ratio 
of 1 to 15 which is the normal procedure for opera- 
tion. However, it is possible to control the output 
of the blanking channel so that a positive pulse for 
three periods of 244-microseconds may be obtained 
and the IFF signals placed on the oscilloscope for 
those three periods. 

c. It is further necessary to ere the radar 
and IFF baselines on the scope, otherwise the echoes 
would extend above and below the same baseline 
and the two pictures would be confused. In the IFF 
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switch channel a negative pedestal voltage is added 
to the IFF output volfage that displaces the IFF 
display a short distance below the radar baseline. 
This is called baseline separation. 

_d@. The. IFF and radar signals are switched alter- 
nately on the radar oscilloscope, but appear to be 
on the screen together because of the persistence 
of fluorescence of the screen and the normal per- 
sistence of vision. However, the IFF signal, which 
is on the screen only 5 of the time that the radar 
signal is displayed, would be much fainter in appear- 
ance than the radar signal. To make both signals 
appear with equal brightness, the brightness correc- 
tion amplifier inserts a positive pulse on the grid 
of the cathode-ray tube in the range oscilloscope 
during the time the IFF signal is displayed. This 
increases the intensity of the trace as long as the 
IFF signal is on the screen and makes it appear as 
bright as the radar signal. 


42. Test Circuits 


Test signals are provided for use with the TEST 
switch. The operation of the transmitter, receiver, 
and various crucial points in the interconnector can 
be tested by using these signals and the range scope. 


43. Division Channel 
As indicated in the block diagram of the intercon- 
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Figure 41. Interconnector, block diagram. 
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nector (fig. 41), the division channel includes the fol- 
lowing stages: 


a. The phase shifter (tube 2B) shifts the phase 
of the 4,098-cycle sine wave input obtained from 
Junction Box JB-22 (terminal SYNC IN of the 
terminal strip). The main pulses from both the 
radar and IFF transmitters must be directly in line 
on the oscilloscope so that the replies will be beneath 
the corresponding echoes. However, the time delays 
and phase shifts through the different circuits of the 
radar and IFF will probably be unequal. At some 
point in the circuit a corrective phase shift will have 
to be introduced. This is accomplished here by using 
a variable phase shifter (operated by the PHASE 
control) so that the phase and, as a result, the posi- 
tion of the main IFF pulse can be varied from out- 
side the set. This avoids the necessity of making 
elaborate calculations as to the phase shift in every 
stage, and the differences in phase shifts that would 
occur in different sets. 

b. The sync amplifier 3A amplifies and slightly 
flattens the signal output from the phase shifter net- 
work. 

c. The first and second limiter (3B and 5A) are 
two similar stages which further square the sine 
wave output of the phase shifter. The output of 
the second limiter is a rectangular wave. 
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d. The counter, or stepping diode (4), forms a 
step waveform, one step for each cycle of the input 
square wave. Every fifteenth step is used to trigger 
the blocking oscillator and blanking channel circuits. 


44. Input and Phase Shifter 

a. The 4,098-cycle input synchronizing signal gen- 
erated in the radar keying unit and distributed through 
Junction Box JB-22 enters the interconnector through 
pin N of the large socket 105. It is applied across 
a voltage divider consisting of resistors 84 and 6/7—2, 
bypassed by spark-plate capacitors 12-8 and 12-13 
to eliminate interference picked up by the connecting 
cable. The synchronizing voltage developed across 
resistor 67-2 is fed to pin 2 of section A of the SE- 
LECTOR switch 112, and in the first four positions 
of that switch (OPERATE, STANDBY, 3, and 4) 
passes directly through and out pin 3 to tube 2B. 
In position 5 of the SELECTOR switch, the connec- 
tion between pins 2 and 3 is opened, and the syn- 
chronizing voltage applied to tube 2B is taken from 
the Wien bridge oscillator, through pin 7 of switch 
112-A. 

b. There are two 4,098 inputs to the interconnector, 
the one just described that enters on pin N and an- 
other that comes from the range oscilloscope that has 
first passed through the radar range unit and is 
used to form the sweep voltage in the oscilloscope. 
This enters the interconnector at pin K of socket 
105; goes to pin 8 of switch 112-A. In the first four 
positions of the SELECTOR switch (OPERATE, 
STANDBY, 3 and 4) it leaves directly by pin 9, 
returning to the range oscilloscope through pin 0 on 
socket 105. 

c. The synchronizing voltage is applied to the grid 
of the phase shifter, tube 2B, through capacitor 16. 
A voltage divider (resistors 55—1 and 92) is placed 
across th:; input and the voltage developed across 92 
is applied to pin 6 of section A of the TEST switch 
113. In TEST position 6 (position 4 for the RC— 
148—C) (SELECTOR switch position 4 and 5) this 
voltage is applied to the lower deflecting plate of the 
range oscilloscope. (See par. 69.) 

d. The circuit of the phase shifter 1s redrawn in 
figure 45. To make it more easily understood, the 
d-c current path is omitted and only those compo- 
ments are shown that are necessary to the phase shift- 
er operation. Capacitor 3A effectively grounds one 
end of the plate load resistor 70-2 for alternating cur- 
rent and the end of the cathode resistor 70-1 is 
directly grounded and not bypassed. The result is 
that, neglecting capacitor 15 and variable control 96, 


the voltage drops across resistors 70-2 and 70-1 are 
in phase and approximately equal. When capacitor 
15 and variable control 96 are connected across the 
plate and cathode of tube 2B, the potential of point 
A remains constant with respect to ground, but the 
phase of this voltage may be varied by means of con- 
trol 96. The voltage drops across capacitor 15 and 
resistor 96 are 90° out of phase. The voltage be- 
tween point A and ground is the difference between 
the voltage drops across resistor 70-2 and capacitor 
15. This same voltage is the difference between the 
drops across resistor 70-1 and variable resistor 96. 
This difference is equal in magnitude to the drop 
from P to ground or K to ground, but the phase is 
dependent on the value of resistance in control 96. 
If the value of resistance in control 96 is large, the 
phase is almost the same as that of the voltage from 
P to K. If 96 is made small the voltage from A to 
ground is almost 180° out of phase with the voltage 
from P to K. Theoretically, as resistor 96 is varied 
from zero to maximum resistance, the phase of the 
voltage at A varies from zero to 180°. Actually, how- 
ever, a range of only 160° is obtained. Another 160° 
shift is obtained by throwing the double-pole double- 
throw switch mounted with the PHASE control 96. 
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Figure 45. Phase shifter circuit, equevalent diagram. 


e. The phase relations existing in the circuit are 
shown in the vector diagram figure 46. The voltage 
from K to G is represented by the vector Vp(70-1) 
and that from G to P by vector Vp(70-2). These 
voltages are in phase and added in series, while the 
midpoint is at ground potential. The output voltage 
is represented by the vector GA, which is the differ- 
ence between Vp(96), the voltage across control 96, 
and Vp(70-1). GA _ is also the difference between 
Vo(15), the voltage across capacitor 15, and 
Vp(70-2). Vp(96) and Vg(15) are 90° out of 
phase. Therefore, as control 96 is varied, Vp(96) 
varies and point A moves around the arc of the semi- 
circle KAP. 
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Figure 46. Phase shifter operation, vector diagram. 
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45. Square Wave. Generator 

a. The sine wave output of the phase shifter is 
amplified and squared in the three stages, 3A, 3B. 
and 5A, so that a good rectangular wave results. 
Tube 3A is primarily an amplifier, and the input 
from the phase shifter is applied to its grid through 
the coupling capacitor 4-10. This tube is self-biased 
by means of the cathode resistor 69-2. 

b. The output from tube 3A is coupled through 
capacitor 4-9 to the grid of the first limiter tube, 
3B. The limiter tubes are operated at zero fixed bias 
and are normally conducting heavily; they are over- 
driven amplifiers used as limiting tubes. During 
a portion of the positive peaks of the input voltage, 
tube 3B is driven to saturation, and during a portion 
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of the negative peaks the tube is driven to cut-off. 
Thus, the positive and negative peaks are flattened. 
The output voltage of 3B is applied through capacitor 
4-1 to tube 5A. Since this input voltage is consider- 
ably greater than the voltage input to the preceding 
tube, the tube will be operated at either saturation 
or cut-off during the entire cycle and the output of 
3B will be further squared. The output of tube 5A 
is essentially a rectangular wave. (See fig. 47.) 


46. Counter Circuit 

The action of this circuit is such that capacitor 8 
is charged in a series of steps, an additional step 
being added with every positive cycle of the square 
wave output from stage 5A. This capacitor is con- 
nected to the grid of the blocking oscillator which 
is normally biased to cut-off by a positive voltage 
on the cathode. As each step is added on capacitor 
8, the positive voltage applied to the grid approaches 
nearer and nearer the positive bias on the cathode. 
Finally, one more step is sufficient to overcome the 
bias and allow the oscillator to conduct, removing all 
charge on capacitor 8 and starting the step charging 
process all over again. This tube then actually 
divides the frequency of the input square wave; for 
each cycle of the square wave adds one step to the 
step voltage, but only every fifteenth step allows the 
blocking oscillator to conduct and thus produce the 
trigger pulse. This action will now be described in 
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Figure 47. Square wave generator, partial schemattc. 
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Figure 48. Counter circut, waveform development. 


a. The two diodes in tube 4, capacitor 7, and 
capacitor 8 are so arranged that when the high posi- 
tive output of the square wave generator, (when 
tube 5A is not conducting) is applied to the input 
of the counter circuit, the two capacitors and the 
diode 4A (pins 3 and 4 of tube 4) charge in series. 
The essential fact to remember in understanding the 
action here is that in such a series circuit the same 
current will flow in all parts, and the same charge 
will be left on each capacitor, but the voltage across 
the different capacitors will depend on their capacity. 


This can be compared to the action in a circuit with 
several resistors in series. The same current flows 
in all resistors, but the voltage across each depends 
directly upon its resistance. Thus, if one resistor is 
of 22,000 ohms and another 1,000 ohms, the voltage 
across the smaller resistor will be %g of the total 
across both, while 7%3 will be across the larger. 
However,. with capacitors in series the voltage drop 
across each capacitor will be inversely proportional 
to its capacity. Capacitor 8 in this case is 22 times 
larger than capacitor 7; but capacitor 8 will charge 
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Figure 49. Counter circuit and blocking oscillator, partial schematic. 


to only %43 of the applied voltage, while the smaller 
capacitor (7) charges to 2343 of the applied voltage. 

b. When the positive half-cycle of the rectangular 
input wave occurs, capacitor 8 charges to about 43 
of this voltage and capacitor 7 to 2%43. This voltage 
represents the first step. (See fig. 48.) On the next 
half-cycle, when 5A conducts and the voltage of the 
rectangular wave drops sharply, the lower plate of 
capacitor 7 and the cathode (pin 8) of diode 4B 
become negative with respect to ground; and capact- 
tor 7 discharges through the diode the charge it ac- 
cumulated during the positive half-cycle. Capacitor 
8, however, has no discharge path and retains its 
charge. 

c. At the next positive half-cycle of the input 
signal, the two capacitors again charge in series. For 
the first step, no charge was on either capacitor, and 
together they charged to the total change in voltage, 
which was the value of the input voltage. For the 
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second step, however, there is some charge on capaci- 
tor 8 and the total change in voltage across them is 
equal to the input voltage less the previous charge 
on capacitor 8. Again, 143 of this change of voltage 
is added to the previous charge on capacitor 8 and 
2243 is applied to capacitor 7. For example, if the 
positive input voltage is 230 volts, the first cycle 
will charge capacitor 8 to 443 of that voltage, or 
10 volts. During the second cycle the positive volt- 
age applied across the capacitors will be 230 minus 
10 volts, or 220 volts. Capacitor 8 will charge an 
additional 2%43, or 9.5 volts. When the positive 
input voltage is removed, capacitor 7 discharges to 
ground as in the first cycle, while capacitor 8 retains 
its charge. 

d. This charging process will continue for as 
many cycles of the input voltage, or as many steps, 
as are required to increase the positive voltage on 
the grid of the blocking oscillator (5B) until it is 












9 
\OOMMF 
VT-107A 
« 
14 ou 
at 
=z 
S 3 
NS oF 
an 
3 2 e 10-13 
° 
7 0.1 MF 
FROM C-8 OF 
COUNTER (4) 
Sg 7. 4 4 
a ow ° x WN 
@ @ Oe N 
ar ae 9 35¢ [ 
Y S ad S 
Od 
a To TEST 
’ Sw 2D 
2 g 3 Hy 
@ o 
TO GRID OF 6A 


TL42359 


Figure 50. Trigger channel, partial schematic. 


sufficient to make that tube conduct and to allow 
capacitor 8 to discharge through the tube. This 
discharge point is determined by the setting of the 
DIVISION control, and can be anywhere from 11 
to 30 steps of the step voltage on capacitor 8. Nor- 
mally, the control is set so that 15 steps occur before 
the oscillator conducts. After capacitor 8 has dis- 
charged, the step charging process will begin again. 
From figure 48 it can be seen that the outline of 
the steps resembles the regular charging curve for 
a capacitor. 


47. Transmitter Trigger Channel 


This channel has the following stages: 

a. The blocking oscillator, tube 5B, is a conven- 
tional blocking oscillator that produces a sharp nega- 
tive and positive pulse at a recurrence frequency 
which is variable, but normally is 273 cycles per 
second. 

b. The pulse from the blocking oscillator is fed 
to tube 14, a cathode follower. This tube clips most 


of the negative pulse and passes the positive pulse 
to the transmitter. 


48. Blocking Oscillator 


Tube 5B is similar to the blockmg oscillator pre- 
viously explained in the transmitter section. Cath- 
ode bias is used to keep the tube in a normal non- 
oscillating condition. It is tapped off variable re- 
sistor 94, one of a series of resistors, 59-1 and 59-2 
in parallel, 94, 68-3, and 88 connected between B-+- 
and ground. This variable resistor is adjusted by 
the DIVISION control. The positive side of capaci- 
tor 8, connected to the grid of the oscillator, places 
a positive voltage on the grid as it is charged. The 
effective bias on the tube is then the difference be- 
tween the positive cathode voltage and the positive 
grid voltage from capacitor 8. As the charge on 
capacitor 8 increases, it will reach a point where it 
will be sufficient to overcome the cathode bias and 
allow the oscillator to conduct. Normally, the DIVI- 
SION control should be set so that the oscillator is 
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triggered as capacitor 8 starts to charge for a six- 
teenth step. As the oscillator conducts, grid current 
flows and discharges capacitor 8, and what was to 
have been the sixteenth step becomes instead the 
first step of the next step charging cycle. The out- 
put from the plate is a sharp negative pulse followed 
immediately by a positive pulse, after which the 
oscillator is cut off until the next time capacitor 8 
starts to charge for a sixteenth step. The oscillator 
oscillates then once every fifteenth cycle of the 4,098- 
cycle input, or at a frequency of 273 cycles cor- 
responding to a time of 3,660 microseconds. 


49. Cathode Follower, Tube 14 

The output of the blocking oscillator is taken from 
the plate and fed through capacitor 9 and resistor 
&2-2 to a cathode follower, tube 14 (6V6-GT). (See 
fig. 50.) There is a high cathode bias on this tube 
which eliminates most of the negative pulse from 
the blocking oscillator. The positive pulse appears 
across the cathode resistors 72 and 68-2 and goes 
to the transmitter through coupling capacitor 10-13 
and pin J of the large connector, 105. The output 
also goes to pin 9 and 10 of section D of the 
SELECTOR switch 112. While the switch is on 
OPERATE position, this pin is an open circuit 
and has no effect on the output voltage, but in the 
STANDBY position, and position No. 3, the switch 
gives a direct connection to ground, thus grounding 
the output to the transmitter. The output is also 
tapped off from the junction point of resistors 72 
and 68-2 and applied to pin 3 of section 113A of 
the TEST switch, and then to the lower vertical 
deflection plates of the range oscilloscope in TEST 
position 3 (par. 69), through the vertical amplifier 
in the scope. 


50. Blanking Channel 
The step voltage on capacitor 8 is also applied to 
tube 6A. 

a. Tube 6A is a cathode follower. Only part of 
the output from this tube is applied to the next stage. 
This stage also supplies the voltage on the lower 
vertical deflection plate of the range oscilloscope in 
TEST position 2. 

b. Tube 6B is an amplifier that amplifies and in- 
verts the step voltage from tube 6A. 

c. The step clipper, tube 7A, is operated so that 
only from one to three of the inverted steps make 
the tube conduct, producing a negative pulse from 
one to three steps wide. The width of the pulse 
is determined by the setting of the BASELINE 
control. 
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ad. The. limiter, tube 7B, is used to produce a 
squared, sharp-sided pulse from the pulse applied 
to its grid by the clipper stage. 

e. The pulse phase splitter, 8A, is an amplifier 
with both a plate and cathode load. The positive 
pulse from 7B produces a negative pulse of from 
244 to 732 microseconds across the plate load and 
a positive pulse of the same duration in the cathode. 


51. Cathode Follower, Tube 6A 

a. The step voltage developed across capacitor 8 
and applied to the grid of the blocking oscillator 
ig also applied to the grid of tube 6A. This tube 
is a cathode follower and the voltage on capacitor 8 
is directly applied to the grid (note the absence of 
any grid resistor or coupling capacitor) since this 
cathode follower does not draw grid current. The 


. direct connection to the grid isolates capacitor 8 from 


any effect of an additional discharge path that would 
be provided by a grid resistor. The output, as is 
usual with a cathode follower, will be a wave of 
the same shape and phase as the input. The output 
of a cathode follower is never larger than the input, 
and in this case it is reduced even further by using 
only part of the voltage developed across the total 
cathode resistance, resistors 60, 61-1, and 62-1, or 
that part developed across resistors 61-1 and 62-1 
as the output. 

b. The output voltage of tube 6A developed across 
resistor 62-1 is connected to pin 2 of section A of 
the TEST switch (113). This is the voltage applied 
to the lower deflection plate of the range oscilloscope 
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Figure 52. Cathode follower, 6A, partial schematic. 
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for TEST position 2 (par. 69) through the vertical 
amplifier in the scope. The horizontal sweep voltage 
has a duration of 244 microseconds, while the dura- 
tion of each step is also 244 microseconds. As each 
step represents a higher voltage than the preceding 
one, the steps will appear as a series of successively 
higher lines on the screen. Since capacitor 8 does 
not charge instantaneously, the lines will appear to 
be connected by light, nearly vertical lines. The 
position of these nearly vertical lines will vary with 
the PHASE control, since this control varies the 
phase between the voltage synchronizing the control 
unit and the 4,098-cycle sine wave voltage from 
which the sweep voltage is derived. 


52. Step Inverter, Clipper, and Limiter 

a. The voltage from the cathode follower tube 6A 
(fig. 52) is coupled to the grid of tube 6B through 
capacitor 4-11 and the small step voltage applied 
to the grid. This tube is an amplifier operating with- 
out fixed bias and the comparatively small input is 
amplified and inverted. | 

b. Tubes 7A and 7B and their associated circuit 
elements make up the step clipper and limiter stages. 
(See fig. 53.) Both stages operate as conventional 


resistance coupled amplifiers and produce a blanking. 


pulse of the desired width to be used in the blanking 
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circuits. This is made possible by the baseline con- 
trol in the cathode circuit of tube 7A. The cathode of 
tube 7A is connected to a voltage divider (composed 
of resistor 56-2, variable resistor 93, and resistor 
62-2) connected from B-+- to ground. The cathode 
resistors are bypassed by capacitor 2-2. This is the 
equivalent of a high negative bias on the grid of 7A. 
By means of resistor 93 the pulse width of the output 
can be varied from one to three steps of the applied 
signal. The applied signal is the step voltage inverted 
in 6B, a series of positive decreasing steps. When 
applied to the grid of 7A the most positive of the 
steps will overcome the bias and allow the tube to 
conduct. When potentiometer 93 is in its extreme 
counterclockwise position the identification signals 
are blanked completely; when in its extreme clock- 
wise position a pulse three steps wide is produced. 
In normal operation the control is set to pass one step. 
The width of the output pulse of the blanking chan- 
nel determines the length of time the IFF signal can 
be observed on the oscilloscope. If the blanking pulse 
were only one step wide, the recognition signal from 
a target at a range of more than 40,000 yards (the 
maximum calibrated range on the scope) could not 
be seen. The IFF transmitter sends out its pulse 273 
times a second, and ordinarily the received pulse 
would have to be received within the next 244 micro- 


B+ 
56-| 
100K 
anil TO GRID OF 
: —e |» BLANKING 
AMPLIFI 
vT-231 ER (8A) 
7B 
3 
a:4 6i-2 
0.01IMF 23,900 
: Jt tL42363 


Figure 53. Step clipper, 7A, and limiter, 7B, partial schematic. 
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seconds to be seen on the display oscilloscope. How- 
ever, the BASELINE control can be adjusted so that 
the clipper will pass up to three steps, and the result 
is that any IFF replies received up to three times 244 
microseconds can be displayed on the scope. For 
example, a target at a distance of 60,000 yards would 
not have its identification reply appear on the scope 
for a blanking pulse of one step; but if the blanking 
pulse were two steps, its identification signal would 
appear on the scope at an apparent range of 20,000 
yards. 


c. The output of the clipper stage is applied to the 
gtid of tube 7B through capacitor 10-12. Bias volt- 
age for the stage is developed in the cathode circuit 
by resistor 61—2, which is bypassed by capacitor 4—4. 
The bias voltage developed in the cathode circuit will 
effectively bias the tube near enough to cut-off tu 
allow the negative pulses to drive the tube to cut-off. 
By driving tube 7B to cut-off, a squared pulse will 
be developed across load resistor 56—1 which will have 
the same pulse width as the applied signal. 


53. Pulse Phase Splitter 

The pulse phase splitter (tube 8A) like the phase 
shifter (tube 2B) has a load in both plate and 
cathode circuits. The output is taken off both the plate 
and the cathode. A negative rectangular pulse is taken 
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from the plate and a positive rectangular pulse 1s 
taken from the cathode. The cathode resistor is not 
bypassed and follows the swings in input voltage in 
the same way as the cathode in a cathode follower. 
The positive input pulse increases the plate current in 
the tube and the plate voltage decreases, producing a 
negative pulse at the plate. Cathode bias is developed 
by current flowing through the cathode resistor and 
grid-leak bias is developed because of the high positive 
voltage impressed on the grid. The two output pulses 
have the same width as the original input pulse, but 
the tube is sufficiently overdriven to square the pulse 
still further. 


54. Radar Switching Channel 
Tubes 12B, 11, 9B, and 13A compose the radar 
switching channel. Whenever both the radar and 
IFF information simultaneously appear on the radar 
range oscilloscope, the radar received signals must 
pass through this channel. This, together with the 
IFF switching channel, forms the electronic switch 
that alternately places the radar and IFF replies on 
the oscilloscopes. The switching is timed by the out- 
put of the pulse phase splitter, tube 8A. 

a. Tube 12B is a diode, acting as a clamper, or d-c 
restorer. 

b. Tube 11, the radar blanking amplifier, amplifies 
and passes the radar signal for 14 out of 15 traces, 
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Figure 54. Pulse phase splitter, 8A, partial schematsc. 
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but is cut off by the negative pulse from the pulse 
phase splitter for the remaining one trace. 

c. The radar signal from tube 11 is passed through 
an amplifier, 9B, that inverts it and restores the 
Original positive input polarity. 

d. Tube 13A, a triode, is connected as a diode, 
and used as a clamping tube. : 


55. Input to Radar Switching Channel 


The output of the radar elevation receiver goes 
through a coupling capacitor in the radar elevation 
receiver BC—406, then to the range oscilloscope, di- 
rectly from the scope to pin C on the large plug on 
the rear of the interconnector. The circuit from that 
point is shown in figure 55. This figure represents 
the circuit in the OPERATE position. In the 
STANDBY position, the radar pulse goes to pin 2, 
section D, of the SELECTOR switch and leaves at 
pin 6, then to pin A of connector 105, thence to pin 


11 of the plug in the range oscilloscope, and to the 


video amplifier in the scope. (See fig. 56.) When 
the RC-—148 is not in operation, it is necessary to 
leave the SELECTOR switch in STANDBY posi- 
tion if the radar signals are to be seen on the screen. 
The switch should never be left between positions. 
It should not be forgotten that even when the IFF 
is turned off, the received radar signals physically 
enter the interconnector. 


56. Clamping Diodes 

The output of both the IFF and radar receivers 
consists of a strong positive pulse followed by rela- 
tively weak echoes or answers. These occur on a 
baseline which 1s near zero potential with respect to 
ground. If these pulses are applied to an amplifier 
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tube through a capacitor (for the radar channel, tne 
coupling capacitor in the radar receiver), the d-c 
level will be destroyed, because the capacitor cannot 
pass direct current. ,A new d-c average potential 
would then be established forming a new baseline. 

a. Strong positive pulses will cause the grid to 
draw current and charge the coupling capacitor nega- 
tively. This charge cannot leak off rapidly and will 
establish a new baseline, resulting in an effective 
negative bias on the tube, forcing the original base- 
line below the bias. The strong main pulses wll rise 
above the bias, but weak echoes may not be able to 
rise above the bias and will be cut off by the tube. 

b. If the capacitor in the grid circuit acquires a 
negative charge because of the. flow of grid current, 
a clamping diode in the grid circuit will conduct and 
the charge will flow to ground. The result is that 
all positive signals will be applied to the grid of the 
amplifier, and the averaging effect of the capacitor 
will be eliminated. 


57. Clamper, Tube 12B 


The radar signal is applied to the grid of the blank- 
ing amplifier (tube 11) in parallel with which is a 
clamping diode. (See fig. 55.) This tube is an 
open circuit so far as positive signals are concerned 
and will have no effect on them, since a positive 
signal will make the cathode of the diode more posi- 
tive than the grounded plate and the tube cannot 
conduct. A negative signal in the cathode, however, 
makes the cathode more negative than the plate and 
the tube will conduct most of the negative voltage 
to ground. The result is that only positive signals 
will be applied to the blanking amplifier, while nega- 
tive signals and the negative voltage on the coupling 
capacitor will be grounded. 
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58. Radar Blanking Amplifier 

a. The positive signals from the radar receiver 
are applied to the grid of the blanking amplifier, 
tube 11. This tube is connected as an ordinary 
pentode amplifier, except that the suppressor grid is 
connected to the plate of the phase splitter 8A. It 
is biased so that normally it will act as an ordinary 
amplifier and will pass signals applied to its control 
grid. However, during the 244-microsecond period 
in which the negative pulse was produced in the 
blanking channel, and during which the IFF trans- 
mitter sends out an interrogation pulse, tube 11 and 
the radar receiver channel are cut off by the negative 
pulse from the plate of the pulse phase splitter ap- 
plied to the suppressor grid. The negative pulse is 
taken off the plate of tube 8A; the voltage from the 
plate is coupled through capacitor 4-7 to the sup- 
pressor grid, pin 3, of tube 11, making that tube 
inoperative for the duration of the pulse. 

b. The output of this tube, described so far, would 
be the radar main pulse and echoes for 1%, of the 





time, and a long straight positive pulse for the re- 
maining cycle. This pulse, however, would not be 
at the same level as the baseline while the amplifier 
was operating, since the negative pulse on the sup- 
pressor grid would cut the tube off and allow the plate 
voltage to rise. The result would be a positive pulse 
during the one trace when the radar signal was cut 
off. This would give an unstable baseline on the 
radar range scope, since it would shift once every 
15 traces. 

c. This positive pulse is eliminated by connecting 
resistor 86 between the suppressor grid circuit of 
tube 11 and the plate of tube 11 and so impressing 
a portion of the pulse from the plate of tube 8A on 
the plate of tube 7 as well as on the suppressor grid 
of tube 7. The negative pulse from the plate of tube 
8A and the positive pulse from the plate of tube 11 
are approximately 180° out of phase, since the nega- 
tive pulse on the suppressor becomes a positive out- 
put pulse on the plate. The voltage fed to the sup- 
pressor in this manner will tend to cancel the positive 
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Figure 57. Radar blanking amplifier, partial schematte. 
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pulse output from the plate. The value of resistor through capacitor 10-8 and resistor 65—1 to the con 


_—. -8 Radas-Bianhking Amplifier tums, end-a-leng straight positive -pulse. for the re- 


pulse output from the plate. The value of resistor 
8 is so chosen (510,000 ohms) that the negative 
signal coupled from the suppressor circuit and the 
positive signal due to the tube action will be equal 
and so cancel one another. 


59. Phase Inverter and Clamping Diode 

a. The blanking amplifier has inverted the radar 
pulses received from the radar receiver. In order 
to give them correct polarity to produce upward de- 
flections on the radar scope, they must be inverted 
to become positive pulses once again. Tube 9B is 
an ordinary amplifier operated without fixed bias and 
normally conducting heavily, so that any negative 
pulse will decrease the plate current and produce a 
positive output pulse. The input is fed through 
an attenuator, resistors 90 and 91, the voltage across 
91 applied to the grid. Capacitor 14 maintains the 
action of this voltage divider at high frequency. 
There is no final loss in signal strength since there 
is sufficient amplification in the remainder of the 
channel to make up for this loss. It is desirable that 
the output signals of the radar channel have the same 
strength as the output of the radar elevation re- 
ceiver; otherwise, the picture on the oscilloscope 
would change height as the SELECTOR switch is 
changed from STANDBY to OPERATE position. 

b. A clamping diode, tube 13A, is in parallel with 
the output circuit of the phase inverter. This tube, 
13A, a triode, is effectively a diode, since the plate and 
grid are tied together. It.operates in the same manner 
as the clamper 12B. The path of the radar signal 
from this point is traced in the discussion of the test 
channel. 


60. IFF Switching Channel 
Tubes 12A, 10, and 8B form the IFF switching chan- 
nel. The output from the IFF receiver is fed to this 
channel and, in OPERATE position, is fed from this 
channel directly to the radar range oscilloscope. 

a. Tube 12A is a diode acting as a clamping tube. 

b. Tube 10 is the IFF amplifier which is operative 
for one cycle of 244 microseconds, and then inopera- 
tive for 3,416 microseconds. 

c. The output during the 244 microseconds that 
tube 10 conducts is passed through a cathode follower, 
tube 8B. 


61. IFF input 

The output of the IFF receiver is taken off the cathode 
resistor of the cathode follower in the receiver, goes 
to pin B of plug 105 on the interconnector which is 
bypassed by spark-plate 12-3. The input is coupled 
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through capacitor 10-8 and resistor 65—1 to the con- 
trol grid of tube 10, the IFF blanking amplifier. A 
clamping diode, tube 12A, whose action is similar to 
the clamper tube, 12B, is in parallel with the grid 
input. In the RC—148 and RC—148-B the input from 
the receiver is also fed directly to pin 7 of section C 
of the TEST switch (113) and is applied to the upper 
deflection plates of the range oscilloscope through sec- 
tion B of the SELECTOR switch (112) when the 
TEST switch is in position 7 and the SELECTOR 
switch is in position 4 or 5. 


62. IFF Blanking Amplifier 


a. Tube 10 is a pentagrid, so connected that input 
signals are applied to it en grids 1 (pin 5) and 3 (pin 
8). The IFF received signals are applied to grid 1, 
the control grid, while the positive pulse from the 
cathode of tube 8A is applied to grid 3, the suppressor. 
The tube is normally biased by resistor 66 so that no 
signals are passed through. For one trace out of each 
15, the positive pulse from the cathode of the phase 
splitter 8A is applied to grid 3 making tube 10 con- 
duct and amplifying the IFF receiver output. Thus, 
this tube operates one trace out of each 15 and is 
inoperative for the remaining 14 traces. This tube, 
working with the radar blanking amplifier tube 11, 
will amplify IFF signals for the one trace that the 
radar amplifier is cut off, but will be cut off for the 
remaining 14 traces while the radar amplifier is op- 
erating. The positive pulse from the cathode of 8A 
is coupled through capacitor 4—5 to grid 3 of tube 10. 
Resistor 78-1 connects the grid to ground, in the same 
way as the ordinary control grid resistor. 

b. The output from this tube is the negative main 
pulse and replies from the IFF receiver (the positive 
pulses are inverted through the tube) placed on a 
negative pedestal. The negative pedestal is caused by 
the drop in plate voltage as the current flow through 
the tube increases when the positive pulse is applied 
to grid 3. A still higher negative potential is added 
by coupling the negative pulse from the plate of tube 
8A to the plate output of tube 10 through resistor 
82-1. Without this added negative potential, the 
radar and IFF baselines would be close together. To 
separate them further, the negative potential is in- 
serted. By adding a constant negative voltage to the 
IFF output, the IFF baseline is depressed below the 
radar baseline. 


63. Cathode Follower and Output 


a. The output from the blanking amplifier is coup- 
led through capacitor 10-10 to the cathode follower, 
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" Figure 59. IFF blanking amplifier, partial schematic. 


tube 8B. The output is taken across the cathode re- 
sistor 71-1 in parallel with 71-2. This tube has the 
advantage of an ordinary cathode in giving a low 
impedance output, but it is unlike most cathode fol- 
lowers in having the input applied between grid and 
cathode rather than grid and ground. This prevents 
the usual degenerative feedback in a cathode follower 
so that gain can be obtained from the stage. Thus, 
tube 8B has the advantage of an amplifier in providing 
gain, and the advantage of a cathode follower in giv- 
ing a low impedance output with no phase inversion. 

b. The output is coupled through capacitor 10-9 
and goes to pins 1 and 3 of section B of the SE- 
LECTOR switch 112 and out the common pin 6 
through spark-plate 12-1 to pin E of connector 105. 
The output is also tied directly to pin 1 of section C 
of the TEST switch 113 and then out the common 
pin 8 to pins 4 and 5 of section B of switch 112, and 
appears on the oscilloscope in TEST position 1. 
With the SELECTOR switch in the OPERATE 
position, the IFF output is fed from pin E to the 
upper vertical deflection plate of the range oscil- 


60 


loscope. When in the STANDBY position, the pins 
to which the output of the cathode follower are tied 
are allowed to float. However, the upper vertical 
deflection plate is grounded through switch 112B 
to prevent the accumulation of any charge on the 
deflection plate. With the SELECTOR switch in 
position 3, the output of the IFF channel will also 
be fed to the upper vertical deflection plate through 
pin £ of connector 105. Thus the IFF signals do 
not go through the video channel in the oscilloscope 
(see schematic diagram of Oscilloscope BC-412) and 
it is unnecessary to invert the signals, as is done in 
the radar channel, to produce signals of proper 


polarity. 


64. Brightness Correction Amplifier 

a. Since the IFF trace is shown only 45 of the 
display time, the brightness of the trace must be in- 
creased during its time of display, so that the IFF 
and radar pictures will have the same degree of 
brightness. To increase the brightness of the IFF 
trace, a positive signal is applied to the control grid 


of the cathode-ray tube of the range oscilloscope. 
This positive signal is obtained from the output of 
the brightness correction amplifier, tube 9A. 

b. The brightness correction amplifier tube 9A, 
is a conventional resistance-capacitance coupled am- 
plifier. (See fig. 61.) Since the increase in bright- 
ness must be for the same period of time as the IFF 
signal is fed to the range oscilloscope, the negative 
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Figure 60. Cathode follower, 8B, partial schematic. 


pulse from the plate of the blanking amplifier, tube 
8A, that turns off the radar switch channel is used 
also as the input signal to the brightness correction 
amplifier. Since this amplifier circuit is conventional, 
the input pulse will be inverted producing a positive 
output pulse. The positive output pulse is coupled 
through capacitor 4-8 to pin J of connector 105. 
From the connector it is fed to the control grid of 
the cathode-ray tube of the range oscilloscope. 


65. Wien Bridge Oscillator 

Tubes 1 and 2A, in conjunction with their associated 
Circuits, make up the Wien bridge test oscillator. 
(See fig. 62.) The purpose of this oscillator is to 
provide a means of obtaining sync voltage for the 
IFF equipment for test purposes or for operation 
of the equipment independent of the SCR-268. The 
oscillator, with the exception of the bridge circuit 
used to control the frequency and the amplitude of 
the output signal, is a conventional multivibrator cir- 
cuit. The feedback circuit of tube 2A can be broken 
down into an equivalent Wien bridge circuit. (See 
fig. 63.) In the diagram, lamp 109 is represented 
as a resistance. The feedback signal is applied from 
the plate of tube 1 through capacitor 10-14. By 
sélecting resistors and capacitors of the proper values 
it is possible to take off a voltage from points A and 
B that are in phase with that applied at point C and 
ground. This voltage taken from points A to B is 
of the proper phase to produce positive feedback to 


the grid of 2A to sustain oscillation. Oscillations 
within a very limited range of frequencies can be 
obtained from this type of feedback circuit as the 
frequency that will produce positive feedback will 
give the maximum amount of positive feedback only 
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partial schematic. 


at that frequency. In this manner the ‘frequency 
will be held within very close limits. In order to 
have a stable output the amount of voltage fed back 
must be held at a constant value. This is obtained 
by the use of a tungsten filament type lamp, 109. 
As the current through the lamp increases, the re- 
sistance of the filament of the lamp will increase and 
reduce the amount of positive feedback to the grid 
of tube 2A. As the current drops due to an in- 
sufficient amount of feedback voltage the resistance 
of the filament of 109 will decrease and cause an 
increase in feedback voltage. This will hold the 
amplitude of the output of the oscillator at a steady 
value. The output of the oscillator is a sine wave 
and is taken off the plate of tube 1 and applied to the 
grid of tube 2B through capacitor 4-12 and switch 
112A when it is in position 5. In the other four 
positions it 1s made inoperative by grounding the 
grid of tube 1 through switch 112D. 


66. Test Channel 

The test channel includes tube 13B, four sections 
of the SELECTOR switch, and three sections of 
the TEST switch. The RC-148 and the RC-148-B 
TEST switch has seven test positions while the 
RC-148-C has five. 
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Figure 62. Wes bridge oscillator, partial schematic. 


a. The cathode follower, tube 13B, is inserted in 
the circuit connecting the output of the intercon- 
nector control unit to the lower deflection plate am- 
plifier of the range oscilloscope. 

b. The SELECTOR switch 113, produces the 
desired operating condition of the RC-148 equip- 
ment. 


c. The TEST switch is used to select signals from 
various parts of the interconnector, the transmitter 
monitor circuit, or the receiver output, so that these 
signals may be observed on the range oscilloscope 
to check the functioning of the RC-148. 


67, Output Cathode Follower 


Tube 13B is a conventional cathode follower. (See 
fig. 64.) Its input lead is connected to the common 
terminal of section 112C of the SELECTOR switch. 
In positions 1 (OPERATE) and 3 of the SELEC- 
TOR switch, the output of the radar switching 
channel is fed to tube 13B by means of this common 
terminal. In STANDBY position of the SELEC- 
TOR switch the input to the tube is grounded, and 
the elevation receiver output 1s connected through 
switch 112 to the lower vertical deflection plate am- 
plifier rather than to the input of the radar switching 
channel. In position 4 or 5 of the SELECTOR 
switch, the ‘test signals for positions 1, 2, 3, 6, are 
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fed to tube 13B by means of the common pin. In 
position 4 or 5 of the SELECTOR switch, the input 
to tube 13B, by means of the common pin, is 
grounded for TEST positions 4,5, and 7. The out- 
put taken off the cathode resistance 69-4 is tied to 
pins 1, 3, 4, and 5 of section 112D of the SELEC- 
TOR switch. In all positions of the SELECTOR 
switch except the STANDBY position the common 
pin of section 112D feeds the output through pin A 
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Figure 64. Cathode follower, 13B, and output circuit. 


of connector 105 to the lower vertical deflection plate 
amplifier of the range oscilloscope. 


68. Selector Switch 


There are five operating conditions of the RC~148 
which are chosen by the five positions of the SE- 
LECTOR switch 112. 

a. Position 1 (OPERATE). This position of 
the switch is used to permit normal operation of the 
RC-148. In this position it is presumed that all 
necessary adjustments have been made and the RC-— 
148 is operating normally in conjunction with the 
SCR-268. 

b. Position 2 (STANDBY). This position of the 
switch stops operation of the RC—148, but permits 
operation of the SCR-268 in the usual manner. This 
position is used when identification is not necessary. 
It is‘ to be noted that several signal circuits are 
grounded. Power, however, is fed to the various 
components ; thus all the tubes are heated and have 
the proper plate voltage. It is only necessary to 
throw the switch back to the OPERATE position 
to have the RC—148 instantly in normal operation. 

c. Posirion 3. This position stops the operation 
of the RC-148 transmitter by grounding the trans- 
mitter triggering pulse from the interconnector to 


the transmitter. This position will allow identifica- . 


tion of spurious signals, jamming, or interfering 
identification signals due to a source other than the 
transmitter. 


d. Postrion 4. This position is used with the 
TEST switch to permit observations of signals from 
various sections of the RC-148 selected by the TEST 
switch. The synchronizing signal used in this posi- 
tion is from the SCR-268. 


e. Posirion 5. This position has the same func- 
tion as position 4, but the source of the synchroniz- 
ing signal is the Wien bridge oscillator in the RC- 
148 interconnector. This permits operation of RC- 
148 independently of SCR~—268. 


69. Test Switch 


The TEST switch 113 is used only with the SE- 
LECTOR switch in position 4 or 5 when checking 
or adjusting the RC-148. On the test bench, posi- 
tion 5 must be used exclusively. The range oscil- 
loscope with its normal sweep of 244 microseconds 
(40,000 yards) is used for a test scope. 


a. Position 1. This position applies only to the 
output of the radar ‘switch channel and the IFF switch 
channel to the deflection plates of the range oscil- 
loscope. If the receivers in both the SCR-268 and 
the RC—148 are turned off, or the gain turned to 
minimum, the pattern on figure 100 will be obtained. 
The cross-over roughly represents the letter X and 
is due to the slope of the blanking pulses from the 
blanking amplifier. The BASELINE control may 
be adjusted while observing this pattern. 
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b. Position 2. This position selects a signal from 
the division channel which shows the number of 
steps in the step wave. To prevent discharge of 
capacitor 8, the signal is taken off the cathode of 
tube 6A. The pattern shown in figure 101 has one 
broken horizontal line for each step in the step wave. 


¢. Position 3. This position selects a signal from 
the sync pulse output stage, thus showing the pulse 
being fed to the transmitter. The signal is taken 
from the cathode of tube 14, the output cathode fol- 
lower of the transmitter sync channel, and fed through 
switches 113A, 112C, and the output cathode fol- 
lower 13B, to the lower vertical deflection plate of 
the range oscilloscope. The pattern, figure 102, may 
be used to check the output of the transmitter trigger 
channel. 


d. Position 4. This position is used to select a 
calibrating voltage from the 60 cycle a-c power of 
the power supply in the interconnector. The pattern 
produced is shown in figure 103 and is used as a 
comparison with the transmitter power pattern to 
show proper output of the RC-148 transmitter. 


e. Position 5A. This position is obtained with 
the TEST switch in position 5 and the POWER 
SIGNAL WIDTH switch in the POWER position. 
The signal is selected from the transmitter monitor 
circuit and fed to pin M of connector 105 on the 
interconnector. The signal is taken off resistor 82-3, 
a part of the voltage divider made up by resistor 
82-3 and r-f choke 120-2. The signal is fed to the 
upper deflection plate by way of switch 113C. The 
pattern obtained 1s shown in figure 104. 


f. Postrron 5B. This position is obtained with 
the TEST switch in position 5, and the POWER 
SIGNAL WIDTH switch in the SIGNAL WIDTH 
position. In this position a signal is selected from 
the transmitter. (See fig. 105.) This position is 
used to observe the pulse width of the transmitted 
pulse in order to see if it is within the necessary 
width limit. 


g. PosiTIon 6. This position selects a signal from 
the input to the division channel, whether this sig- 
nal is from the SCR-268 or the Wien bridge oscil- 
lator. The signal is taken across resistor 92 of the 
input network to tube 2B and fed to the lower ver- 
tical plate by means of switch 113A. The pattern 
normally seen (fig. 106) is an overdriven sine wave. 
This position of the switch may be used in trouble 
shooting to determine the input to the interconnector 
division channel. 
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h. Position 7. This position selects the output 
of the IFF receiver and applies it directly to the 
range oscilloscope, so that the receiver output may 
be observed independently of the interconnector. 
The pattern seen is that of the receiver output. (See 
fig. 107.) 


70. Power Supply (fig. 65) 


a. The power supply is of standard design. It 
uses a VT-—197A double diode as a full-wave recti- 
fier. The pulsating d-c output is filtered by a two 
section mw type filter, with capacitor input. The 
power supply furnishes, at the filter output, a steady 
d-c voltage in the neighborhood of 300 volts. This 
supplies the plates of the tubes both in the inter- 
connector and in the wavemeter (through plug 106). 


b. The power transformer receives its a-c supply 
from the transmitter through pins F and H of con- 
nector 105. It is equipped with 4 secondaries: a 
high-voltage secondary, a rectifier filament sec- 
ondary, taps H; and Hz which supply 6.3 volts to the 
VT-90 filaments, and tap H and ground which sup- 
ply 6.3 volts to all other filaments in the intercon- 
nector and wavemeter. Switch 114 1s located in the 
primary circuit and turns the interconnector on and 
off. Fuse 135 is also in the primary circuit and pro- 
vides protection against current overloads. Light 
108 is connected between H and ground, and fila- 
ment voltage for the wavemeter is sent from H to 
plug 106. A 60-cycle voltage is taken from the 
primary and applied to pin 4 of section 113C of the 
SELECTOR switch. This voltage is sent through 
a voltage divider composed of resistors 74 and 73 
and the voltage across 73 is applied to the switch. 
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Figure 65. Power supply, partial schematic. 
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Section VI. 


71. Purpose : 

Because it is essential that the transmitter and receiver 
operate on the same frequency, a device for ngeasuring 
the frequency of the transmitter and tuning the re- 
ceiver to that frequency is provided. This device is 
the wavemeter. When used with the transmitter, the 
wavemeter measures the frequency of the r-f output. 
When used with the receiver, the wavemeter radiates 
an r-f signal at the same frequency as the transmitter 
and the r-f sections of the receiver are then tuned to 
this frequency. 


72. General Description 
The wavemeter consists of five stages: the variable 


line resonator, diode detector, d-c amplifier, tuning 
indicator, and auxiliary oscillator. (See fig. 66.) A 
detailed analysis of the circuits in the wavemeter is 
contained in paragraphs 73 through 77. 
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tween conductors) and distributed inductance (along 
the length of each conductor) are of such quantity 
as to enable the resonator to be tuned to the frequency 
range of the transmitter. In a parallel tuned circuit, 
the resonant frequency is invérsely proportional to 
the square root of the product of the inductance and 
capacitance in the circuit. Since these values are very 
small in the resonator, its resonant frequency will be 
high enough to be in the range of the transmitter 
frequency. It also follows that if these values of in- 
ductance and capacitance are reduced, the resonant 
frequency will rise. Thus, if a shorting end plate is 
gradually moved from one end of the resonator to the 
other, the dimensions of the line and, therefore, its 
capacitance and inductance will be reduced. This will 
result in a change in the resonant frequency of the 
resonator. The physical, and consequently, the elec- 
trical dimensions of the variable line resonator are 
controlled by a knob marked “TUNING” which is 
on the front of the wavemeter. This knob is geared 
to a calibrated dial so that the resonant frequency 
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Figure 67. Variable line resonator, partial schematic and equivalent circust. 


73. Variable Line Resonator 

a, GENERAL. The variable line resonator, when 
tuned to the transmitter auxiliary-oscillator frequency, 
will permit maximum transfer of energy to the next 
stage. 


b. Operation. The variable line resonator is es- 
sentially a parallel tuned circuit (fig. 67) ; that is, it 


is a coaxial line whose distributed capacitance (be- 
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may be determined by using chart No. 3 mounted in 
the hinged panel on top of the wavemeter. When the 
resonator is in resonance with the transmitted fre- 
quency, which is coupled to.it from the transmitter 
by means of a coupling link, it will absorb maximum 
power from the transmitted source and high radio- 
frequency currents will be set up in the resonator. 
These currents will induce voltages of the same fre- 
quency into the small diode coupling pick-up loop 





. which is located inside the cavity. These r-f voltages 
are, in turn, carried by a short lead to the plate of the 
diode detector. 


74. Detector (fig. 68) 

Since the variable line resonator (tuned circuit) is in 
parallel with the diode, it will place a high voltage 
across the diode at resonance, due to its high im- 
pedance to the resonant frequency. This r-f voltage 
is rectified by the diode, a 9006 tube. The rectified 
current produces a voltage drop across the diode load 
resistor 57, a 1-megohm resistance. Due to the sharp 
resonance of the cavity resonator, any variation in the 
tuning will cause a decrease in voltage across this 
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76. Tuning Indicator 

a, GENERAL. It has been pointed out that the plate 
voltage of the d-c amplifier is tied directly to the grid 
of the tuning indicator tube (6U5/6G5). This tube, 
however, is kept from drawing excessive current be- 
cause the cathode is kept at a high positive potential. 
When the cavity resonator is at resonance a high cur- 
rent flows through the d-c amplifier. This causes a 
large drop across resistor 60 (the d-c amplifier load 
resistor), thus making the voltage on the plate less 
positive. This, in turn, makes the voltage on the grid 
of the tuning indicator less positive and tends to cut 
down the flow of current through the tuning indicator 
tube. (See fig. 70.) 
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Figure 68. Diode detector and filter, partial schematic. 


resistor. Capacitors 2—1 and 3-1 are high-frequency 
bypass capacitors to bypass the r-f to ground so that 
it will not cause any voltage drop across resistor 5/. 
Capacitors 3-2, 5, and 2-2, in conjunction with re- 
sistance 58, form a filter network, which smoothes the 
detected r-f envelope and applies a fairly constant dc 
to the grid of the 6SF5, the d-c amplifier. 


75. D-c Amplifier 

The 6SF5 is a triode used as a d-c amplifier. (See 
fig. 69.) This circuit is similar to a conventional 
audio amplifier except that there is no coupling capa- 
citor in series with the output. The filtered, rectified, 
positive voltage from the diode is fed directly to the 
grid of the 6SFS. The greater the positive voltage 
on the grad, the greater will be the current flow 
through the tube. Consequently the plate voltage will 
be decreased. As the plate of the d-c amplifier is tied 
directly to the grid of the next stage, the potential 
on this grid will vary with the plate voltage of the d-c 
amplifier. 


b. OPERATION. The tuning indicator tube 1s essen- 
tially a triode. However, at the top of the tube, the 
plate and grid are cut away and a round fluorescent 
target is placed around the cathode. When the cath- 
ode is emitting and the target is at a positive poten- 
tial, it will draw electrons from the cathode and the 
target will glow with a green light. Between the cath- 
ode and the target is a small electrode which is 





Figure 69. D-c amplifier, partial schematic. 
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VT-98 





TL 37979 


TOP VIEW 
Figure 70. Tuning indicator, partial schematic. ° 


connected to the plate and held at plate potential. negative than the target. Thus, it tends to repel elec- 
The target is at B-++ potential and the plate and its _ trons flowing from the cathode to the target and this 
small electrode are connected to B-+- through a 1- __ repelling action causes the area directly behind the 
megohm resistor 61 in the tuning indicator socket. small electrode to get no electrons and not fluoresce. 
When a negative voltage applied to the grid of the © A shadow on the tuning eye screen is the result. 
indicator keeps plate current from flowing, no drop Thts, the more negative the voltage applied to the 
across resistor 61 occurs. The target, plate, and small grid of the indicator, the smaller the shadow becomes. 
electrode are at the same potential, and the small elec- c. EYE ADJ Knos. By means of the EYE ADJ 
trode offers no interference to the flow of electronsto knob, potentiometer 63, it is possible to vary the po- 
the target. The target remains completely green. tential on the cathode and thus control the current 
When a positive voltage (with respect to the cathode) — flow through the tube. To use it, first adjust the po- 
is applied to the grid of the tuning indicator, a large —_ tentiometer until a shadow angle of about 30° 1s ob- 
current flow through the tube results. This brings tained. Then tune the resonator in either direction 
about a large voltage drop across resistor 61 and until shadow narrows. If shadow overlaps, readjust 
makes the plate and the small electrode much more _ potentiometer for a 30° shadow and re-tune for mini- 
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Figure 71. Ausiliary oscillator, portial schematic. 
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mum shadow. Continue this process until light on 
screen does not overlap at minimum shadow point. 
When this point has been reached, it is possible to 
find maximum tuning very accurately, since the eye is 
most sensitive when it is fluctuating between a closed 
condition and a 30°-shadow angle. 


77. Auxiliary Oscillator 

a. GENERAL. To tune the receiver to the trans- 
mitter frequency, the use of the other stage in the 
wavemeter, the auxiliary oscillator, is needed. (See 
fig.71.) This is switched into the circuit by throwing 
switch 127 to REC position, which puts the proper 
voltage on the plate of the VT—202 (9002) and causes 
it to oscillate. 

b. OPERATION. This stage is a triode tube in a 
Hartley oscillator circuit, whose frequency of oscilla- 
tion is variable throughout the frequency range of the 
transmitter by the adjustment of a small r-f tuning 
capacitor in its tank circuit (OSC ADJ control). 
This particular Hartley circuit is an r-f grounded- 
plate oscillator. That is, the plate is effectively 
grounded so far as r-f is concerned, due to the very 
small reactance of the capacitor 4—2 at the oscillator 
frequencies. This places the plate at one end of the 
tank circuit, the cathode at one tap on the coil, and 
the grid at the other end of the tank; the circuit thus 
assumes a conventional Hartley form. Resistor 55 
and capacitor 9 furnish grid bias. Inductance 92 and 
capacitor 4-1 keep the r-f oscillations out of the power 
supply. The tuning capacitor is adjusted until the 
frequency of the auxiliary oscillator is equal to the 
resonant frequency of the variable line resonator and 
the tuning indicator eye has closed. In this manner 
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Figure 72. 





the auxiliary oscillator can be tuned to exactly the 
same frequency as the transmitter. The auxiliary os- 
cillator is coupled to the variable line resonator by the 
wavemeter coupling link. Once the auxiliary oscil- 
lator is tuned to the desired frequency, the cavity 
resonator should be detuned several turns so that it 
will not absorb too much energy from the output of 
the oscillator and interfere with its operation with the 
receiver. An antenna in a shielded sheath is also 
coupled to the input of the variable line resonator. 
This antenna will radiate when it is withdrawn from 
its shielding thus furnishing the radiations at the 
frequency desired to tune the receiver. 


78. Power Supply 
Both the plate voltage and 6.3 volts a-c for the fila- 
ments and pilot light are furnished by the intercon- 
nector power supply through cable 109. It is con- 
trolled by ON-OFF switch 128 which is a double 
throw toggle switch. 


SIGNAL GENERATOR OF RC—148 
AND RC-—148-—8 


Section Vil. 


79. Purpose 

Signal Generator I-198-A is designed to operate 
throughout the i-f band of Receiver BC—1068-A. 
It is furnished to provide an i-f signal, modulated or 
unmodulated for checking the i-f and video sections 
of the receiver. The frequency of oscillation is de- 


termined by use of a calibrated dial and a calibration 
chart supplied on the inside of the front cover of 
the signal generator. (See fig. 72.) 
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Figure 73. Signal generator, block diagram. 


80. General Description 

This paragraph contains a general description of the 
stages of the signal generator. Paragraphs 81 to 84 
contain a detailed description of the signal generator 
circuits. 


a. MopuLator. Triode VT-37 is connected as 
a tuned plate oscillator to oscillate at 400 cps and 
provide a modulation voltage for use in checking 
audio and video systems. (See fig. 73.) 

b. R-F Oscittator. A modified Hartley oscil- 
lator, using Tube VT-—48, supplies r-f oscillations. 
This tube also acts as a mixer tube, mixing the r-f 
oscillations with the audio output of Tube VT-37. 


c. ATTENUATOR. The output of the signal gen- 
erator is taken across one of a series of resistors in 
the plate circuit of the oscillator. By varying the 
value of these resistors, the magnitude of the output 
voltage may be controlled. 


d. Power Suprpry. A double diode Tube VT-— 
84 in a full-wave rectifier circuit supplies d-c voltage 
to the plates of the other stages and a-c voltage to 
their filaments. 

e. Fusep Piuc. No provision for current over- 
loads is made within the unit. Consequently, it is 
necessary to have fuses in series with both input 
leads from the 110-120 volt a-c source. These are 
‘placed in the male plug which connects to the a-c 
source. 


81. Modulator Stage 

If an audio-modulated output is desired from the 
signal generator, the modulator Tube VT-37 is 
thrown into the circuit by snapping switch 4033, 
which removes the grounding connection to the grid 
of this tube. (See fig. 74.) This stage is essentially 
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a tuned-plate tickler type of oscillator in which the 
resonant frequency of the plate tank circuit is in- 
duced into the grid circuit and sustains oscillations. 
Cathode bias is supplied by resistor 3013. Resistor 
3052 is a loading resistor. The values in the tuned 
circuit in the plate are such as to make the oscillator 
resonate at 400 cycles. 


82. R-f Oscillator 

This stage is a Hartley oscillator, designed to oscil- 
late between 7 and 15 megacycles. The control grid 
of the tube is connected to the top of a tank circuit 
(coil A—-2103 and capacitors 8024 and A-2046), the 
cathode is tapped off part of the tank coil, and the 
plate is essentially grounded through capacitor 8036 
and the low resistance of the attenuator network. (See 
fig. 74.) When the modulator tube is operating, 
grid 2 is varying with the varying plate potential of 
the modulator tube. This variation affects the flow 
of plate current at an audio rate, and thus modulates 
the oscillator. When the modulator is inoperative, 
grid 2 is connected to the plate supply and acts as 
a screen grid. Capacitor 8018 (from B-+- to ground) 
acts as a screen bypass capacitor, keeping the screen 
potential from fluctuating due to the r-f signals pass- 
ing through it. 


83. Attenuator and Output 

In the plate circuit of the r-f oscillator, between the 
plate and ground, is a network of resistors which 
constitute an attenuation network. (See fig. 74.) Its 
purpose is to allow variation in the voltage output 
of the oscillator so that a desired output voltage can 
be selected. A variation of the switch changes the 
resistance in the plate circuit slightly, but varies the 
distribution of current through the parallel branches 
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of the network. In the 2000 position, most current 
flows through potentiometer 3020 and thus causes 
the largest voltage drop across it and the maximum 
output. Multiple: switch 4008 switches three banks 
of resistors in or out of the circuit. Resistor 3020 
is a potentiometer. By varying it, the output volt- 
age can be varied by small amounts. This is called 
the “Output” control, whereas the switch which 
snaps the resistors in and out is called the “Multi- 
plier.” The output is carried by a two-wire con- 
ductor to a plug. The outer conductor is a braided 
metal conductor which is grounded. 


84. Power Supply 


The power supply consists of a power transformer, 
full-wave rectifier, and filter. The circuit is a con- 
ventional full-wave rectifier circuit with a one-section 
capacitor input z-type filter at its output to smooth 
the d-c voltage. Switch 4033 (ON-OFF) is in 
series with the transformer primary and turns the 





power to the unit on and off. Capacitors 8018 and 
chokes A-2015 form a filter to keep the input voltage 
free from r-f pick-up. 


TRANSMITTER SECTION OF 
RC-148-C 


Section VIIl. 


85. Purpose 


The transmitter is a section of the receiver-trans- 
mitter component of Radio Equipment RC—148-C. 
Operationally, the receiver and transmitter may be 
treated as though each were in a separate chassis. 
The transmitter is discussed in this section, and the 
receiver in section X. The transmitter section of 
Radio Receiver and Transmitter BC—1267—A, con- 
tains all the circuits necessary to produce the desired 
pulses of r-f energy. The operation of the trans- 
mitter is synchronized with the other components of 
the equipment by a synchronizing voltage supplied 
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Figure 75. Radio Receiver and Transmitter BC-1267-A, front oblique transmitter section. 
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| Figure 76. Transmitter, block diagram. 


by the interconnector. The input circuits of the 
transmitter process the synchronizing pulse to pro- 
duce a final output pulse of the proper width and 
amplitude. 


86. General Description 

This paragraph contains a general description of the 
main stages of the transmitter. Paragraphs 87 
through 91 contain a detailed description of the cir- 
cuits in the transmitter section. The general descrip- 
tion of the circuits follows. (See fig. 76.) 

a. SYNCH AMPLIFIER. The synch amplifier con- 
tains two stages of amplification and a cathode 
follower. The second stage operates as a limiter am- 
plifier to produce a constant output for triggering the 
blocking oscillator. 

b. Brock1nc Oscittator. The blocking oscillator 
is triggered by the pulse from the cathode follower in 
the synchronizing amplifier. The oscillator produces 
a rectangular pulse which can be varied in width from 
4 to 10 microseconds. 
grids of the modulator tube. 

c. Moputator. The modulator operates with a 
grid voltage which holds it beyond cut-off. The 


modulator is connected in the plate circuit of the r-f — 


oscillator when a synchronizing pulse is applied to its 
grids. 

d. R-F Oscrivator. The r-f oscillator produces 
the r-f signal pulses. The oscillator is quiescent until 
plate voltage is applied by the modulator. The oscil- 
lator generates for the period of time the synch pulse 
is present at the grids of the modulator. 


87. Synch Amplifier 

a. The transmitter trigger pulse is obtained a 
the interconnector. The pulse is applied to the grid 
of pulse-amplifier tube 16 through pin 3 of the inter- 
connecting plug and capacitor 19-2. (See fig. 77.) 
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Jack 150~1 is shunted across the input to provide a 
means for observing the synchronizing trigger pulse. 
The coaxial line carrying this pulse from the inter- 
connector to the transmitter is loaded by resistor 73—4. 
The first section of tube 16 functions as an amplifier. 
The positive trigger pulse applied to the grid produces 
an amplified pulse in the plate circuit. 

b. This pulse is coupled to the grid of the second 
section of tube 16, which functions as a limiter ampli- 
fier. This section operates with zero bias and will 
saturate when a pulse exceeding 10 volts is applied 
to the amplifier section. The limiter produces a con- 
stant output for any input to the first section which 
exceeds 10 volts. | 

c. The output from the pulse amplifier is fed to the 
grid of a conventional cathode follower (tube 18) 
(fig. 78), through capacitor 19-3 and terminal 6 of 
the chassis plug. The output from the cathode fol- 
lower is coupled to the blocking oscillator tube (19). 
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Figure 77. Transinitter, synch-amplifier, partial schematic. 
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Figure 78. Transmatter, blocking oscillator, partial schematic. 


88. Blocking Oselllator 

The blocking oscillator is triggered by the positive 
pulse from the cathode follower. The cathode of the 
blocking oscillator has a fixed bias supplied by a 
divider network consisting of resistor 95—3, 78-2, and 
78-3, connected between the 300-volt supply and 


ground (fig. 78). This bias is approximately 40 volts - 


and is sufficient to cut off the tube when a trigger 
pulse is not present on the grid. For a detailed dis- 
cussion of the operation of a blocking oscillator see 
paragraph 12. The width of the pulse produced by 
the blocking oscillator is determined by the constants 
of the transformer and the time constant in the grid 
circuit. Therefore, capacitors 30-1 and 30-2, and 
resistors 52-3 and 89-1 also determine the width of 
the pulse produced. Resistor 89-1 is variable making 
is possible to vary the width of the pulse over a range 
of approximately 4 to 10 microseconds. Capacitors 
22-1B, 22—-1A, and 32 are used to filter the circuit. 
The output pulse of the blocking oscillator appears 
across the winding of transformer 118 which termi- 
nates at 3 and 4. This is a positive pulse approxi- 
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mately rectangular in shape and has a width of 
between 4 and 10 microseconds. 


89. Modulator 

The modulator stage utilizes a 3E29 tube, 17. (See 
hg. 79.) The output of the blocking oscillator is ap- 
plied to the grids of tube 17. The grid bias for this 
tube is obtained from a negative 150-volt source, ap- 
plied through the output winding of the blocking 
oscillator transformer 118. Variable resistor 89-2 
and resistor 53-3 are connected across the 150-volt 
supply to ground. This makes it possible to vary the 
bias voltage from —90 to —140 volts. Plate voltage 
of 2,300 volts is applied to the plate of tube 17 
through the primary of transformer 119. Screen 
voltage is obtained from a 600-volt source. The dual 
variable control 91, connected to the supply, makes it 
possible to vary the screen voltage from zero to 600 
volts. The screen is bypassed at the socket by capa- 
citor 23. The positive voltage applied to the grid 
produces a negative pulse in the plate circuit across 
the primary windings of transformer 119. This pro- 
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Figure 79. Transmitter, modulator, portial schematic. 


duces a positive pulse of approximately 3,000 volts 
across the secondary winding. The energy to produce 
this pulse is obtained from capacitor 25 which is dis- 
charged by bleeder resistors 82-1, 82-2, 82-3, and 
82-4 when power is removed from the component. 
Cathode-bypass capacitor 24 serves to bypass the 
pulse to ground. The d-c return is through resistor 
86 which acts as a shunt for the 0-10 milliameter 160. 
This meter can be connected into the cathode circuit 
by means of switch 140 to measure the modulator 
current. Choke 120 in the filament supply and re- 
sistor 59-6 as well as the shield from terminal 4 (fig. 
221) on the transformer are necessary to keep the 
strong audio pulse from getting into the receiver 
circuits. 


90. R-f Oscillator 
The r-f oscillator uses two 2C26 tubes (20 and 21) 
connected in a push-pull tuned-plate circuit. (See 
fig. 80.) Transmission lines are used for circuit 
200 TL 34739 elements instead of lumped constants. The plate line 
z is tuned by means of an adjustable shorting bar. By 
a HEATER adjustment of this shorting bar the transmitter fre- 


TRANSFORMER quency may be varied from 157 megacycles to 187 
Figure 80. Transmitter, r-f oscillator, partial schematic. 
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megacycles. The plate-grid capacity of the 2C26 
tubes serves to tune the plate line. Since this ca- 
pacity will vary with individual tubes, it 1s possible 
to compensate for these variations by means of the 
variable capacitor 29. The grid line is untuned and 
is broadly resonant. The cathodes of the tubes are 
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Figure 81. 


connected to one side of the heater, and the heater 
return to ground is through r-f chokes 114-2 and 
114-4. The oscillator is grid-leak biased by resistor 
62-1. The oscillator plate voltage is obtained from 
the modulator transformer 119. There is no d-c 
voltage on the plates of the 2C26 tubes until the 
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modulator pulse is applied. This causes these tubes 
to oscillate at an r-f frequency for the duration of 
the pulse after which they are quiescent until the 
next pulse appears. The antenna line is about % 
wavelength long, inductively coupled to the plate line 
and tuned by variable capacitor 28. The output of 
the oscillator is taken from a tap on the antenna line 
and is conveyed by means of a coaxial line to con- 
nector 170-2. This connector applies the output to 
the antenna matching section. The output of the 
matching section is connected to the diode measure- 
ment circuit and to antenna receptacle 170-1. 


91. Diode Measurements 

a. The diode tube 9006 (14) is used to measure 
the power output and pulse shape of the transmitter. 
(See fig. 81.) The plate of this diode is connected 
to the antenna transmission line. Two cathode re- 
sistors 79-5 and 85 are connected from cathode to 
ground. Capacitor 22-2B can be considered a short 
circuit at pulse frequencies. A test switch provides 
a means for measuring the power output of the trans- 
mitter. This switch has three positions and is spring 
loaded so that it remains in the OPERATE position. 
When thrown to the left, the switch connects meter 
160 in the cathode circuit of tube 3E29 as previously 
described in paragraph 89. When thrown to the 
right the switch performs the following functions, 
in order to measure transmitter power: | 


(1) It shorts resistor 79-5 in the cathode circuit — 
of tube 14, thus leaving a low value resistor 85 in the | 


° ° L: 
circuit. , 


(2) It connects a 400-volt supply to the' bottom ~ 


of resistor 85 (potentiometer 92 varies this voltage 
from zero to 400 volts). . ~ 

(3) It disconnects the high-receiver output and 
connects in its place the high output of the cathode 
follower Tube VT-94 (15) to pin 17 on the plug 
of the rear of the receiver-transmitter. Pin 17 of this 
plug is connected to connector 5 on Rack FM-&2 
and from there is cabled to pin B of connector 105 
on the interconnector. 

(4) It disconnects the low receiver output and 
connects in its place the low output of the cathode 
follower Tube VT-94 (15) to pin 6 on the plug at 
the rear of the receiver-transmitter. These signals 
however are not used. This condition arises because 
the transmitter-receiver was originally designed for 
use with a slightly different radio equipment. 

b. The rectified pulse from tube 14 is applied to 
the grid of the cathode-follower tube (15) through 
coupling capacitor 20-1. (See fig. 81.) The output 


of the cathode follower is applied to the range scope 
through pin No. 17 on the plug. Thus, it is pos- 
sible to see the width of the transmitted r-f pulse 
directly on the screen. This pulse can be decreased 
in magnitude and eliminated completely from the 
screen by applying voltage from potentiometer 92. 
The amount of voltage necessary to wipe out the 
pulse can be read on meter 160. However, since the 
load resistance of 50 ohms is known, this voltage 
appears in terms of power output. When it is in 
the normal position, the receiver high output is con- 
nected to pin No. 17 on the plug and resistor 79-5 
is again in the circuit. This resistor has a very high 
value and is used to prevent tube 14 from loading 
the antenna. 


c. Jack 150-2 (LOW) provides a means for test- 
ing the receiver low output pulse which is taken from 
the junction of resistors 94 and 59-5 in the cathode 
follower output circuit. (See fig. 221.) It also 
monitors the low output transmitter pulse from the 
diode-measuring circuit when the test switch is 
thrown to the right. This connects the jack with the 
junction of resistors 66 and 63-—2.. 

_ a. Jack 150-3 (HIGH) provides a means for test- 
ing the high receiver-output pulse which is taken 
directly from the cathode follower (12). When test 
switch 140 is thrown to the right, jack 150-3 also 
monitors the high output of the transmitter and pro- 
vides for these two outputs to the display tube in 
the range scope. 


Section IX. R-F SYSTEM OF RC—148—C 


° 92. introduction 


The r-f system is essentially the same electrically as 
that of Radio Equipments RC-148 and RC-148-B. 
The differences are those of construction and loca- 
tion. 


93. Antenna Matching Section 

The antenna matching section of the RC-148-C is 
inclosed in the receiver-transmitter chassis. As a 
consequence of this— 

a. The cables from the transmitter and receiver 
sections of the receiver-transmitter to the open ends 
of the antenna matching section are much shorter 
in the RC-148-C. 


b. The common end of the antenna matching 
section is brought to a connector (ANTENNA) on 
the front panel of the transmitter. 


77 


c. The lengths of the lines in the antenna match- 
ing section are varied by rods brought to the front 
panel. 


94. Operation 

Resistor 66-1 in the receiver of RC—148 and RC- 
148-B serves the same purpose as resistor 50-1 in 
RC-—148-C and if this distinction is remembered, the 
operation and function of its antennas and antenna 
matching section is the same as the antenna and an- 
tenna matching section of the RC-148 and RC- 
148-B as described in paragraphs 21 and 22. 


Section X. RECEIVER SECTION OF RC-—148—C 


95. Purpose 

The function of the receiver is to detect and amplify 
the signals picked up by the antenna and to prepare 
them for presentation on the radar display oscillo- 
scope. 
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Figure 82. Radio Receiver and Transmitter BC-1267-A, front oblique view of receiver section. 
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96. General Description 

This paragraph contains a general description of the 
main sections of the receiver. Paragraphs 97 through 
101 contain a detailed description of the receiver cir- 
cuits. The receiver is a 14-tube superheterodyne (fig. 
83) and consists of five sections: r-f section, i-f 
section, detector section, video section, and tuning 
section. 

a. R-F Section. The r-f section consists of two 
r-f amplifying stages, a local oscillator and a diode 
mixer. In this section, the r-f signal picked up by 
the antenna is amplified and mixed with the hetero- 
dyning frequency of the local oscillator to obtain the 
11-megacycle intermediate frequency. 

b. I-rF Section. (1) This section consists of five 
i-f amplifiers which serve to amplify the 11-megacycle 
signal obtained from the mixer of the r-f section. 

(2) The tuning of the i-f amplifiers is of the stag- 
gered type. That is, they are aligned or tuned to 
frequencies slightly above or below the center fre- 
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Figure 83. Radio receiver, block diagram. 


quency, 11 megacycles, of the intermediate- frequency 
band. This is done to achieve a wide band-pass am- 
plification. The i-f amplifier section, when properly 
aligned, will pass a band of frequencies nearly 4 mega- 
cycles wide. In chapter 2 the alignment procedure 
will be discussed. 
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c. DETECTOR SECTION. This section, consisting of 
one stage, is a diode detector. The input to the de- 
tector consists of pulses of the intermediate-frequency 
signal. The output signal consists of sharp pulses of 
negative polarity. 


d. VipEo SecTion. The video section consists of a 
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Figure 84. R-f section, partsal schematic. 
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video-amplifier stage and a cathode-follower stage. 
This section inverts and amplifies the signal from the 
detector. 


ée. TUNING SEcTIoN. This section includes a diode 
stage and a tuning-eye indicator tube. The diode 
rectifies a small portion of the i-f signal and this 
voltage is used to actuate the tuning-eye indicator. 
The tuning-indicator tube is used to indicate when the 
r-f section is properly tuned and when the i-f stages 
are properly adjusted. 


97. R—f Section 

a. R-F AMPLIFIERS (fig. 84). The signal is im- 
an on the grid of the first r-f amplifier, tube 1, 
through antenna coupling capacitor 1~1, antenna tun- 
ing coil 100, and coupling capacitor 2. Resistor 50-1 
is the grid leak for the first r-f amplifier. The output 
is fed to the grid of the second r-f amplifier, tube 2, 
through coupling capacitors 3-1 and 3-2. Coil 101 
. Is used to tune the output of the first r-f amplifier. 
Resistor 50-2 is the grid leak for the second r-f am- 
plifier. The three r-f circuits and the oscillator circuit 
are permeability tuned. An adjustable, powdered iron 
core inside the windings of coils 100, 101, and 102 
varies their inductance, thus providing a means for 
tuning the individual circuits. Since there are no 
capacitors across the coils, the capacity of the tuned 
circuits is dependent upon the distributed capacities 
of the coil windings and the interelectrode capacities 
of the tubes. The method of coupling the antenna to 
the r-f section is shown in figure 84. The coupling 
coil consists of a half turn of silver wire placed around 
the first r-f amplifier tuning coil 100. One end of 
coil 100 is grounded and resonates with capacitor 2 
approximately in the middle of the band. The coaxial 
line from the antenna-matching section is soldered 
directly to capacitor 1-1. The input impedance is 
approximately 50 ohms. 


6. OscrLator. The oscillator is a modified Col- 
pitts type. (See fig. 85.) The plate capacitor is re- 
placed by coil 104, which is resonant below the lowest 
operating frequency of the oscillator, making the coil 
appear as a capacitive reactance. The frequency of 
the oscillator is determined by capacitor 3—5 and coil 
104 connected in series, acting as a capacitor in reso- 
nance with coil 103. At the low frequency end of the 
band it is possible to tune the oscillator to two fre- 
quencies, one above the signal frequency and the other 
below the signal frequency. Because of this and be- 
cause there is a certain amount of interaction between 
the oscillator and the mixer the dials (OSC. and 
DET.) for these two circuits should always be set 
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Figure 85. Local oscillator, partial schematic. 


to the same numbers when tuning up. Capacitor 4 
and coil 103 are used to control the frequency of the 
oscillator. Coil 103 is permeability tuned in the same 
manner as the tuning coils in the r-f amplifier. Re- 
sistors 59-1, 59-2, 59-3, and 59-4 are voltage-drop- 
ping resistors for the oscillator plate. Capacitor 15-9, 
shown in the complete schematic diagram of this 
component, is the heater bypass capacitor, capacitor 
15-10 is the oscillator plate bypass capacitor. Re- 
sistor 58 and capacitor 5 are the grid-leak resistor and 
capacitor for the oscillator. | 

c. Mixer. The output from the plate of the 
second r-f amplifier i is fed to the grid of mixer tube 
3 through coupling’ capacitors 3-3 and 34. Re- 
sistor 50-3 is the grid leak for the mixer tube which 
is a 6AK5 pentode tube (fig. 84) used for mixing 
the incoming radio frequency with the output of the 
local oscillator. The oscillator is capacity coupled 
to mixer coil 102. The two signals are heterodyned 
within the mixer tube to produce an i-f signal i in the 
plate circuit. The output of the mixer tube is con- 
nected to the grid of the first i-f amplifier tube 5 
through a shielded cable. | 


98. -f Section 


The schematic for the i-f amplifier section is shown 
in figure 86. Each of the five stages is individually 
tuned by means of coils 106, 107, 108, 109, 110, and 
111 which are permeability tuned. Capacitance for 
the tuned circuits is obtained from capacitors 1-2, 
1-3, 10-1, 10~-2, and 10-3 across the coils working 
in conjunction with the stray capacity of the circuit. 
The i-f signal is coupled to the grid of the first i-f 
amplifier through filter choke 121, where it is ampli- 
fied and fed successively to the four succeeding 
stages for further amplification. The i-f trans- 
formers are stagger tuned to produce a band width 
of approximately 4 megacycles. The receiver has 
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no automatic gain control, but a manual gain control 
is provided which controls the bias on the first r-f 
tube and the first three i-f tubes. This gain control 
is a special taper variable resistor and is not shown 
on the schematic because it is mounted in the inter- 
connector. Pin No. 22 of the interconnector plug. 
of Radio Receiver and Transmitter BC-1267~A is 
connected to Rack FM-82 by a shielded wire in the 
rear of the rack. From the rack it is connected to 
pin D of connector 105 on Interconnector BC-1298. 
The gain control is connected between pin No. 22 
and ground. Increasing the value of this resistance 
increases the bias on the tubes, which lowers the 
transconductance and decreases the gain. With the 
exception of the gain control circuits, all the i-f 
stages are similar in their cathode, screen, and plate 
supply circuits. (See fig. 86.) R-f chokes 105-3 
and 105-5, in series with the filament supply as shown 


in the complete schematic diagram of this component, ' 


filter the filament circuit. Closed circuit jack 151-1, 
in series with resistor 61 in the grid circuit of the 
first 1-£ amplifier, provides a means for testing and 
aligning the i-f amplifier section separately. 
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Figure 87. Detector and tuning indicator, partial schematic. 


99. Detector 


A 6H6 (10) double-diode tube is used as the de- 
tector. (See fig. 87.) One of the diodes functions 
as a detector for the signal output which is further 
amplified by the video stage. The other diode is 
used to detect a part of the signal to operate the 
tuning indicator. The input to the double ‘diode con- 
sists of pulses of i-f signal, which are applied through 
capacitor 17-5 (fig. 86) directly to the cathode of 
the right-hand diode and through a dropping re- 
sistor 50-4 to the other cathode. The cathode and 
the plate of the right-hand diode form the detector 


for the signal circuit. The input circuit for these 
elements is tuned by variable inductance 111. (See 
fig. 86.) A closed circuit jack 151-2, in series with 
the plate load resistor 54-3 and bypassed by capaci- 
tor 12-17, provides a means for measuring the rec- 
tified current. This jack is used to align the i-f 
amplifier. Resistor 70-1 damps out parasitic oscil- 
lations in the diode output to the video amplifier. 
The cathode and the plate of the left-hand diode 
form the detector for the tuning indicator signal and 
this detector is sharply tuned by the variable in- 
ductance 112 and capacitor 1-4. This permits ac- 
curate manual tuning of r-f and local oscillator cir- 
cuits to the center frequency of the i-f stage. A very 
high time constant circuit, resistor 69 and capacitor 
13-5, is provided in the tuning indicator circuit so 
that it will respond to pulse signals. The accuracy 
of tuning is observed on the tuning indicator tube 
13. Capacitor 9-3 and resistor 54-3 provide the 
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filiering for the output of one diode, and capacitor 
13-5 and resistor 69 provide the filtering for the 
other. The output delivered to the tuning indicator 
consists essentially of a direct currént of negative 
polarity. The output from the plate of the right- 
hand diode consists of sharp pulses of negative 
polarity. (See fig. 87.) This negative pulse is ap- 
plied to the grid of the video amplifier. 


100. Tuning Indicator 

The connections to the tuning-indicator tube 6E5 
(13) are conventional. (See fig. 87.) The negative 
input to the grid of tube 13 causes the control grid 
to become negative with respect to the cathode. 
When the signal becomes stronger, the control grid 
becomes more negative, causing the dark arc of the 
indicator tube to become narrower. Tuning adjust- 
ments, therefore, are made to obtain .as narrow a 
shadow as possible. 
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Figure 88. Video section, partial schematic. 
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101. Video Section 

a. The sharp negative pulse from one plate of the 
2d detector is impressed on the grid of the video 
amplifier tube 6AG5(11) through coupling capacitor 
20-2. (See fig. 88.) The leading and trailing edges 
of the pulse amplified by this video amplifier are very 
sharp. Consequently, the frequency response of the 
amplifier must be aproximately 100 to 250,000 cycles 
per second. 

b. The amplified positive pulse from the plate of 
the video amplifier is coupled to the control grid of 
the cathode follower tube 6AG5 (12) through coup- 
ling capacitor 20-3. Since a low output impedance 
is desired, the last stage of the receiver operates as a 
cathode-follower. The cathode load consists of two 
resistors, 94 and 59-5, so that two values of output 
impedance are available. The high output impedance 
signal is taken directly from the cathode of the 
cathode-follower tube, and the low output impedance 
signal is taken from the junction of resistor 94 and 
59-5. (See fig. 88.) The output of the receiver 
consists of pulses of positive polarity. 


Section XI. INTERCONNECTOR OF THE RC—148—C 
102. Introduction 

Interconnector BC-1298 of the RC-148-C is essen- 
tially the same as that of the RC-148 and RC-148-B. 
The major differences of the two components are the 
elimination of two test positions that are in the RC- 
148 and RC-148-B. These two test positions are the 
calibrating voltage (position 4) from the 60 cps a-c 
power of the power supply in the interconnector 
and the r-f pulse width (position 5B). As a con- 
sequence of this elimination both the TEST and 
SELECTOR switches are wired differently. For 
ease in reference, the test positions are given below 
and the changes in wiring between the RC-148 and 
RC-—148-B interconnector with that of the RC- 
148-C are noted. 


103. Test Switch 

The TEST switch 113 is used only with the SE- 
LECTOR switch in position 4 or 5 when checking or 
adjusting the RC-148. On the test bench, position 
5 must be used exclusively. The range oscilloscope 
with its normal sweep of 244 microseconds (40,000 
yards) is used for a test scope. 

a. Postrion 1. (1) This position applies only 
the output of the radar switch channel and the 
IFF switch channel to the deflection plates of the 
range oscilloscope. If the receivers in both the 
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SCR-268-C and the RC-148-C are turned off or 
the gain turned to minimum the pattern on figure 
169 will be obtained. The cross-over roughly repre- 
sents the letter X and is due to the slope of the 
blanking pulses from the blanking amplifier. The 
BASELINE control may be adjusted while observ- 
ing this pattern. | 

(2) The output of the IFF switching channel 1s 
applied to pin 1 of section C of the TEST switch and 
taken off the common pin in all cases. However, 
for the RC-148-C interconnector, the common pin 
is 6 instead of 8, as for the RC-148-B. 

b. Position 2. This position selects a signal from 
the division channel that shows the number of steps 
in the step wave. To prevent discharge of capacitor 
8, the signal is taken off the cathode of tube 6A. The 
pattern shown in figure 170 has one broken hort- 
zontal line for each step in the step wave. 

c. Position 3. This position selects a signal from 
the sync pulse output stage, thus showing the pulse 
fed to the transmitter. The signal is taken from the 
cathode of tube 14, the output cathode follower of 
the transmitter sync channel, and fed through switch 
113A, 112C, and the output cathode follower 13B 
to the lower vertical deflection plate. The pattern 
may be used to check the output of the transmitter 
trigger channel. (See fig. 171.) 

d. Position 4. This position selects a signal from 
the input to the division channel, whether this signal 
is from the SCR-268-C Keyer, or the Wien bridge 
oscillator in the interconnector. The signal is taken 
across resistor 92 of the input network to tube 2B 
and fed to the lower vertical plate by means of switch 
113A. The pattern normally seen (fig. 172) is an 
overdriven sine wave. This position of the switch 
may be used in trouble shooting to determine the 
input to the interconnector division channel. The 
4098 cps signal developed across resistor 92 in the 
input circuit to stage 2B is fed to pin 4 instead of to 
pin 6 of section A of the TEST switch 113. 

e. Posirion 5A. (1) This position selects the 
output of the IFF receiver arid applies it directly to 
the range oscilloscope, so that the receiver output 
may be observed independent of the interconnector. 
The pattern seen is that of the receiver which may 
be seen in figure 173. This position is obtained 
with the TEST SWITCH on the receiver-trans- 
mitter in the OPERATE position. 

(2) The input to the interconnector from the IFF 
receiver is fed directly to pin 5 (instead of pin 7 on 
the RC-148 and RC-148-B) of section C of the 
TEST switch. It is then applied to section B of 
TEST switch 112. Thus the TEST switch is in 
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position 5 instead of position 7 as in the RC-148 and 
RC-148-B when the receiver output is checked. 

f. Posirion 5B. (1) This position presents the 
envelope of the output r-f pulse of the receiver-trans- 
mitter (fig. 174). It may be used to monitor the 
output power as explained in the section on the 
transmitter. It is obtained with the TEST SWITCH 
on the receiver-transmitter in the P.O. position. 

(2) The r-f pulse enters the interconnector at the 
same pin of the connector 105 as the IFF receiver 
output, pin B. Either one of these two inputs is 
chosen by the TEST SWITCH on the receiver-trans- 
mitter. Inasmuch as the signal from the RC-148 
and RC—148-B transmitters for test position 5B en- 
tered on pin M of connector 105, pin M on the RC- 
148-C now has no connection to it. 

(3) Due to the circuit changes in the monitoring 
section of the transmitter, switch 115 on the inter- 
connector is eliminated. 
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Section XIl. SIGNAL GENERATOR OF RC—148—C 
104. Purpose 
Signal Generator I-222-A (fig. 89) is the test 
equipment supplied with the RC-148-C. Function- 
ally it takes the place of both the wavemeter and 
signal generator which are supplied with Radio 
Equipments RC—148 and RC-148-B. 

a. This signal generator, when serving as a wave- 
meter, is of the heterodyne type. The basic function 
of a heterodyne wavemeter is to produce an r-f signal 
frequency which is heterodyned with an incoming 
signal, detected and amplified. The source of the 
incoming signal must be tuned for the null of the 
wavemeter. In this manner it is possible to use the 
signal generator to set the transmitter of the RC- 
148-C to a desired frequency. 

b. This signal generator also provides a means 
for measuring the frequency setting of the receiving 
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Figure 89. Signal Generator [-222-A. 
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section, and for aligning the i-f amplifier section of 
the receiver with an approximate r-f attenuator for 
measuring the gain of the i-f system. 


105. General Description 

The signal generator consists of five stages: the 
crystal oscillator, two-range oscillator, detector, am- 
plifiers and attenuators (fig. 90). The general func- 
tion of these stages will be discussed in this para- 
graph. A detailed analysis of the circuits in the 
signal generator is contained in paragraphs 106 
through 11C. 

a. CRYSTAL OscILLaTor. The crystal oscillator 1s 
a triode Tube VT—94 utilizing a crystal in its grid 
circuit to provide an r-f signal of known frequency. 
This signal may be compared with that of the two- 
range oscillator as a check on the frequency of the 
two-range oscillator-detector. 

b. DetEcTor. This stage is used to mix two r-f 
signal inputs. The two input signals may be from 
either of two combinations: the crystal oscillator and 
the two-range oscillator, or the two-range oscillator 
and the antenna signal. When mixed and amplified 
the audio output can be heard in a set of headphones. 

c. AuDIO AMPLIFIERS. Stages 3 and 4 are conven- 
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Figure 90. Signal generator, block diagram. 


tional audio amplifiers used to amplify the audio out- 
put of the detector. A jack is provided in the plate 
circuit for a set of headphones to listen for audio 
output. 

d. Two-RANGE OscILLATor. (1) A conventional 
two-range oscillator is used as a signal generator to 
produce the required r-f signals. A rough attenuator 
is incorporated for use with its output circuit. 

(2) When setting the frequency of the transmitter, 
the output of the oscillator is used as a known fre- 


quency source of r-f signal to compare with the fre- 
quency with the transmitter. 


106. Crystal Oscillator 


The crystal oscillator uses a Tube VT—94 as a triode, 
and a crystal controlled, self-excited oscillator with a 
frequency-discriminating plate tank consisting of coil 
115, variable capacitor 61, and capacitor 59-1. (See 
fig. 91.) The output from the crystal oscillator is 
fed to the diode detector from the plate tank through 
d-c blocking capacitor 51-1 and resistor 20. When 
switch 106 is in the CRYSTAL position, the otitput 
of the crystal oscillator is applied to the diode detector 
(tube 2) through contacts 1 and 2. When the switch 
is in the TEST position, the grid circuit of the oscil- 
lator is grounded and the diode input is switched to 
the antenna by contacts 1 and 12. 


107. Detector and Audio Amplifier 


a, The input signal to the diode detector is supplied 
from either the variable two-range oscillator and the 
crystal oscillator or the antenna and the variable two- 
range oscillator, depending upon the position of the 
CRYSTAL-TEST switch. (See fig. 92.) The out- 
put from the detector, which is a mixture of the two 
r-f input signals, appears across load resistor 1. Ca- 
pacitors 51—2 and 53-1 form the r-f return circuit. 
Spark plate 53—1 is shunted across the output to pre- 
vent r-f leakage. 

b. The output of the detector is applied to the grid 
of the Ist audio amplifier (tube 3) through potenti- 
ometer 4 and capacitor 54-1. Potentiometer 4 acts 
as the gain control by varying the amount of signal 
applied to the grid of tube 3. Resistor 5—1 is the grid 
resistor for tube 3. Resistor 6 and capacitor 55-1 
produce the bias voltage. The screen-and-plate sup- 
ply circuits are filtered by resistor 7—1 and capacitor 
54-3, and resistor 8-1 and capacitor 56, respectively. 
The output of the lst amplifier is coupled to the 2d 
amplifier (tube 4) through capacitor 54-2. Resistor 
5—2 is the grid resistor for the 2d amplifier. The 2d 
amplifier circuit is similar to that of the 1st amplifier. 
The output of the 2d amplifier is coupled to jack 107 
through capacitor 57. Spark plate 53-8 is connected 
across the output as a precautionary measure to pre- 
vent r-f leakage. 


108. Variable Two-Range Oscillator 

This r-f oscillator uses a Tube VT~—202 in a Hartley 
tvpe circuit. (See fig. 93.) <A turret, housing both 
h-f coil 100 and 1-f coil 101, rotates to make contact 
with associated circuit elements. Capacitor 58-1 
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serves as a grid blocking capacitor and resistor 2—2 
is the grid leak. Variable capacitor 63 is the main 
tuning capacitor. A small variable capacitor 62, in 
parallel with capacitor 63, serves as a vernier capacity 
for restoring the calibration of the main tuning capa- 
citor. Output voltage from this oscillator is developed 
across a low impedance inductance that is mutually 
coupled to the oscillator tank inductance. Spark plate 
53-3, choke 102-2, resistor 17, and capacitor 51-3 
filter the plate supply circuit. Choke 102-1, spark 
plate 53-2, and capacitor 58-2 are used as r-f filters 
in the filament circuit. The shunt impedance, con- 
sisting of resistor 16 and capacitor 59-2 serves as a 
frequency discriminating network and also as a 
divider for the attenuator system and diode detector. 
In the 1-f band, the discriminating network impedance 
is approximately equivalent to the value of resistor 16. 
In the h-f band, the capacity of 59-2 lowers the equiv- 
alent impedance to about one-tenth of the value of 
resistor 16 and, therefore, provides more voltage to 
the diode detector. This is necessary to bring up the 
level of its harmonic content. 


109. R-f Attenuator (fig. 94) 

The r-f attenuator is of the constant impedance, 
qw-structure type, with a total attenuation of 100,000 
to 1. This is divided up into five fixed steps of 10 to 
1 per step with the last step having a continuously 
variable output from zero to maximum. The input 
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impedance of the network looks like 100 ohms for all 
positions of the multiplier. Voltage from the oscil- 
lator is divided to approximately 0.1 of its maximum 
value by the divider network, which consists of re- 
sistors 16, 59-2 (fig. 93), and variable resistor 15. 
The divider has a 10:1 division on the 1-f band and 
2:1 on the h-f band. Input voltage is applied across 
variable resistor 15. By use of this resistor any por- 
tion of the oscillator output may be fed to the variable, 
fixed-step divider network. The control is approxi- 
mately calibrated from 0-10 with 0.5 division marks 
between the whole numbers to indicate voltage divi- 
sion. With two-deck switch 105A~B in position 7 
(10MX) maximum voltage is available when the arm 
of control 15 is in the maximum position. (Figure 
94 is a simplified diagram of switch 105A—B.) Po- 
sitions 8 (1000X), 9 (100X), 10 (10X), and 11 
(1X) give corresponding attenuation of 10 to 1 per 
switch setting. The impedance of the multiplier, 
when measured from the output side (108-2) to 
ground, is 100 ohms with the switch in position 7. 
When switch 105A-B is in position 9, 10, and 11, the 
impedance is equal to 5 ohms for each position. 


110. Power Supply , 

The power supply uses a high-vacuum full-wave rec- 
tifier Tube VT-197-A (6). The 110-120-volt a-c 
power is applied to the primary of transformer 104 
through receptacle 111, switch 112, and fuse 113. R-f 
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Figure 91. Signal generator, crystal oscillator, partial schematic. 
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Figure 93. Signal generator, two-range oscillator, partial schematic. 
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chokes 102-3 and 102-4 together with spark plates 
534, 53-5, 53-6, and 53-7, filter the a-c input circuit. 
Power transformer 104 provides three separate fila- 
ment-voltage windings and one high-voltage winding 
_ for the plates of tube 6. Pilot lights 114-1 and 114-2 
are connected across the filament winding supplying 
tubes 1,2, 3, and 4. The rectifier circuit uses a capa- 
citor input type of filter, which consists of dual chokes 
103—A and 103—B, and capacitors 60-A, 60—B, and 
60—C. The voltage divider consists of parallel re- 
sistors 18-1 and 18~—2 in series with resistor 19. B+ 
voltage is supplied to terminal B of plug 117, and fila- 
ment voltage is supplied to terminal A of plug 117. 





Section Xlil. POWER SUPPLY OF RC-—148—C 


111. Purpose 

The operating voliages for the receiver-transmitter 
are supplied by Power Supply RA-105-A. (See 
fig. 95.) This power supply system consists of seven 
rectifier tubes and associated filter circuits, trans- 
formers, circuit breakers, pilot lamps, fuses, and an 
interlock switch. A detailed discussion of the circuit 
elements is given in the following paragraphs. See 
complete schematic diagram in chapter 2. 


112. Protective Devices 

a. Circuit breaker 44 (FILAMENT) is a 10- 
ampere 117.5-volt magnetic breaker, containing a 
current coil which opens the circuit if a current 
greater than 10 amperes flows through the primary 
windings of transformers 56 or 57. Circuit breaker 
44 is connected also in the primary circuit of trans- 
formers 58 and 59 so that circuit breaker 43 
(PLATE) cannot supply power to transformers 58 
and 59 unless it is closed. This prevents the ap- 
plication of plate voltage to the rectifier tubes 
until after the filament voltage has been applied and, 
consequently, prevents injury to the plates of these 
tubes. The primaries of transformers 56 and 57 
are further protected by fuses 70-1 and 72, re- 








<- = | 
y | 
. 
=e 
_ & 
_ = | & - 
# 3 
*. | 
te ; 
> ~ 
ea 
~~ 
eu f 
es 
7 ~~ 
\ : ; 
7 - ? 
4 
re | 
; 
_m a 
eS > 3 — 2 
See 
= Spee s 
pee 
i /. ee o 
~~. =X 
"72 =J : 
Te ; 
“J 
“se 
——- 
SS 
». - 
f Sess 
— = + 
: 4 : SS 
iS ‘ ~~ 
» Sa 
= is = 
7 mi sa 
a 
eas 4. 
pe ten i oS eet 


88 Figure 95. Power Supply RA-105—A—front oblique view. 


spectively. Circuit breaker 43 controls the two plate 
voltage transformers 58 and 59. This circuit breaker 
contains a current coil in series with the secondary 
of transformer 58. If the current supplied by the 
two high-voltage rectifiers becomes excessive, circuit 
breaker 43 opens the primary circuits of transformers 
38 and 59, which are further protected by fuses 
70-2 and 71, respectively. Pilot lamps 35-3 and 
35—4 light when transformers 59 and 58 are ener- 
gized. 

b. Radio Receiver and Transmitter BC—1267-A, 
and interlock switch 40 are in series with the primary 
winding of transformer 58. Therefore, if the radio 
receiver and transmitter are removed from the rack 
or if interlock switch 40 is open, power is removed 
from transformer 58 and, consequently, the high 
voltage is removed from tubes 6 and 7. 


113. Filament Transformers 
A-c power enters the power supply through pins 17 
and 23 of the multiple receptacle 30; this power is 
applied to transformers 56 and 57 through circuit 
breaker 44. Transformer 56 has six secondary 
windings which supply the filament voltage for the 
five low-voltage rectifier tubes. The winding ter- 
minated at 5 and 6 supplies filament voltage to the 
radio receiver and transmitter. Transformer 57 has 
three secondary windings which supply the filament 
voltage for the two high-voltage rectifier tubes. 
Note. It is to be noted that terminal 3 of one of the sec- 
ondaries of transformer 56 runs to pins 21 and 22, and ter- 
minal 4 to pins 8 and 9 of the multiple receptacle 30. 
Terminal 6 of one of the secondaries of transformer 56 is 
also run to pins 19 and 20 of the multiple receptacle 30. 
The voltages provided at the above mentioned pins of mul- 
tiple receptacle 30 are not used anywhere in the RC-148-—C. 
This condition arises because the power supply was orig- 
inally designed for another unit. 


114. Plate Transformers 

When circuit breakers 44 and 43 are closed, power 
is applied to transformers 59 and 58. The tapped 
secondary of transformer 59 supplies plate voltage 
for the five low-voltage rectifiers. 

a. Rectirter 1. Rectifier tube 1 is a VT—126-B 
and is used as a half-wave rectifier. The output of 
this tube supplies approximately —150 volts for 
biasing the modulator tube located in the transmitter 
of the radio receiver and transmitter. The a-c volt- 
age is supplied from terminal 3 of transformer 59 
and is applied to the voltage divider, which consists 
of resistors 22-1 and 22-2 in parallel resistor 25. 
The output filter consists of capacitor 7 and re- 
sistor 20. 

b. RectrFter 2. Rectifier tube No. 2 (VT-244) 
is a full-wave rectifier. The a-c voltage is applied 
to the two plates from terminals 3 and 5 of trans- 


former 59. The output of the rectifier is filtered 
by a conventional dual choke and capacity filter. 
The filtering is accomplished by the dual choke 62 
and capacitors 2-3 and 3-1. Resistor 21 is the 
bleeder resistor. The positive 300-volt d-c output is 
supplied to pin 6 of multiple receptacle 30. No use 
is made of this voltage. . This condition arises be- 
cause of the original design of the power supply for 
a unit other than the RC—148-C. 

c. RecTirier 3. Rectifier tube No. 3 (VT-244) 
is a full-wave rectifier. The a-c voltage is applied 
to the two plates from terminals 5 and 3 of trans- 
former 59. Since the requirement of*this output is 
mainly voltage rather than current, a resistance and 
capacity type of filter is used. Resistors 18 and 23, 
together with capacitors 1 and 2-2, provide the filter- 
ing; and resistors 19-2 and 19-3 in parallel are the 
bleeder resistors. The positive 400-volt direct-cur- 
rent output is supplied to the radio receiver for 
power output measurement. 

d. Rectirier 4. Rectifier tube 4 is a full-wave 
rectifier supplied with a-c voltage from terminals 3 
and 5 of transformer 59. A choke and capacity type 
of filter is used, and resistor 19-1 is a bleeder re- 
sistor. The positive 3,000-volt d-c output is supplied 
to the radio receiver and transmitter. 

e. REcTIFIER 5. Tube No. 5 (VT-—119) is a half- 
wave rectifier. The a-c voltage is supplied from 
terminal 6 of transformer 59. The output of this 
rectifier is primarily a voltage source so the filter. 
circuit is a resistance and capacity type. The filter 
consists of resistor 15 and capacitor 4; resistor 15 also 
serves as the bleeder resistor. The positive 600-volt 
d-c output is supplied to the screen grid of the modu- 
lator tube in the radio receiver and transmitter. 

f. Rectirier 6. Tube No. 6 (VT-119) is a half- 
wave rectifier. The plate is supplied with a-c voltage 
from terminal 4 of transformer 58. The filter cir- 
cuit for this rectifier tube, consisting of capacitor 25 
and resistor 59-6, is located in the radio receiver 
and transmitter. The bleeder network consists of 
resistors 82-1, 82-2, 82-3, and 82-4. The positive 
2,300-volt d-c output is applied to the plate of the 
modulator in the transmitter. 

g. Rectirrer 7. Tube No. 7 (VT-119) is a half- 
wave rectifier. Since a negative voltage is required, 
the a-c voltage is applied to the cathode from terminal 
4 of transformer 58. The filter consists of resistor 
17 and capacitor 6—1 and 6-2. The bleeder network 
consists of resistors 16-1, 16-2, 16-3, and 16-4. The 
negative 2,000-volt d-c output is supplied to pin 5 
of the multiple receptacle 30. This voltage is not 
used in the RC-148-C. This condition arises be- 
cause the power supply was originally designed for a 
unit other than the RC-148-C. 
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CHAPTER 2 


TROUBLE-SHOOTING PROCEDURES | 





Section |. GENERAL INFORMATION 


115. Introduction 

No matter how well equipment is designed and 
manufactured, faults are bound to occur in service. 
~ When such faults do occur, the repairman must lo- 
cate and correct them as rapidly as possible. This 
section contains general information to aid personnel 
engaged in the important duty of trouble shooting. 
Remember, hawever, that preventive maintenance 
will minimize the necessity of trouble shooting. 

a. TROUBLE-SHOOTING Data. Take advantage of 
the material supplied in this manual to help in locat- 
ing faults rapidly. Consult the following trouble- 
shooting data when necessary: 

(1) Block diagram of the system. 

(2) Complete schematic diagrams. These dia- 
grams include all components and show all the con- 
nections (power, input, and output) to other units. 

(3) Swmplified and partial schematics. These dia- 
grams are particularly useful in trouble shooting, 
because they enable the electrical functioning of the 
circuits to be followed more clearly than on the 
regular schematics, thus speeding trouble location. 

(4) Voltage and resistance data at all socket con- 
nections. 

(5) Voltage and resistance data at terminal 
boards. 

(6) Illustrations of components. Front, top, and 
bottom views aid in locating and identifying parts. 

(7) Pin connections. Pin connections on sockets, 
plugs, and receptacles are numbered or lettered on 
the various diagrams. 

(a) Seen from the bottom, pin connections are 
numbered in a clockwise direction around the sockets. 
On octal sockets the first pin clockwise from the key- 
way is pin No. 1. Pin numbers appear on both the 
schematic diagrams and the wiring diagrams, so that 
any tube element can be readily located. 

(6) Plugs and receptacles are numbered on the 
side to which the associated connector is attached. 
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To avoid confusion, some individual pins are identi- 
fied by letters which appear directly on the connector. 

b. TROUBLE-SHOOTING STEPS. The first step in 
servicing a defective radar set is to sectionalize the 
fault. Sectionalization means tracing the fault to the 
component responsible for the abnormal operation of 
the set. . The second step is to localize the fault. 
Localization means tracing the fault to the defective 
part responsible for the abnormal condition. 

(1) Use of the Equipment Performance Log 
(EPL) and the Starting Procedure aids in tracing 
the fault to the defective component. The procedures 
to be followed are explained in c and d below. 

(2) Some faults such as burned-out resistors, r-f 
arcing, etc., can be located by sight, smell, or hearing. 
The majority of faults, however, must be located by 
checking voltage, resistance, and waveforms. 

c. EQUIPMENT PERFORMANCE Loc SECTIONALIZA- 
TION. The Equipment Performance Log sheet is a 
record of the normal and abnormal operation of the 
station. In the event of station failure or abnormal 
operation, reference to the Equipment Performance 
Log will usually aid in sectionalizing the defect. 
When a station failure occurs, refer to the log sheet 
and note the operation of the station for the past 24 
hours. The failure may be the result of a previous 
abnormal condition not serious enough in itself to have 
caused the station to go off the air at the time it 
occurred. The abnormal condition will have been 
entered in the station log. Check the log entry to ob- 
tain direct information leading to the cause of the 
failure. . 

d. STARTING-PROCEDURE SECTIONALIZATION. The 
starting procedure is the systematic method used to 
put the station on the air. This procedure is used in 
sectionalization when the cause of the station failure 
is not known. In most cases, it will trace the defect 
to a particular component. The steps of the starting 
procedure are performed in sequency until an ab- 
normal result is obtained. As each step is performed, 
the visible and audible results of the action are noted. 
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The use of the starting procedure is described in de- 
tail in section IT. 

e. LocaLizaTion. Localization is the tracing of 
the fault to a particular part. Sections II through 
VII of this chapter describe the method of localizing 
faults within the individual components. These sec- 
tions contain trouble-shooting charts which list ab- 
normal symptoms and their causes. The charts also 
give the procedure for finding out which of the prob- 
able locations of the fault is the exact one. The 
sections also tell what waveforms should be obtained 
at the test points. In addition, there is a drawing 
which shows the resistance and the voltage at every 
socket-pin connection and terminal board. The meth- 
od of using the voltage and resistance data in 
checking a circuit is described in detail in paragraphs 
116d and 117c of this section. 


116. Voltage Measurements 

a. GENERAL. Voltage measurements are an almost 
indispensable aid to, the repairman because most 
troubles either result from abnormal voltages or pro- 
duce abnormal voltages. Voltage measurements are 
made easily because they are always made between 
two points in a circuit and the circuit need not be 
interrupted. 

(1) Complete information on normal operating 
voltages is given in the trouble-shooting section. Un- 
less otherwise specified, these voltages are measured 
between the indicated points and ground. 

(2) Always begin by setting the voltmeter on the 
highest range, so that the voltmeter will not be over- 
loaded. When, if it is necessary to obtain increased 
accuracy, set the voltmeter to a lower range. 

(3) In checking cathode voltage, remember that a 
reading can be obtained when the cathode resistor is 
actually open. The resistance of the meter may act 
as a cathode resistor. Thus, the cathode voltage may 
be approximately normal only so long as the voltmeter 
is connected between cathode and ground. Before 
the cathode voltage is measured, a resistance check 
shotild be made with the circuit cold to Cone if 
the cathode resistor is normal. 

b. PRECAUTIONS AGAINST HicH VoLtTaGE. Cer- 
' tain precautions must be followed when measuring 

voltages above a few hundred volts. High voltages 
are dangerous, and can be fatal. When it is necessary 
to measure high voltages, observe the following rules: 

(1) Connect the ground lead to the voltmeter. 

(2) Place one hand in your pocket. 

(3) If the voltage is less than 300 volts, connect 
the test lead to the hot terminal (which may be either 
positive or negative with respect to ground). 


(4) If the voltage is greater than 300 volts, shut 
off the power, connect the hot test lead, step away 
from the voltmeter, turn on the power, and note the 
reading on the voltmeter. Do not touch any part of 
the voltmeter, particularly when it is necessary to 
measure the voltage between two points, both of 
which are above ground. 

c. VOLTMETER Leapinc. It is essential that the 
voltmeter resistance be at least 10 times as large as 
the resistance of the circuit across which the voltage 
is measured. If the voltmeter resistance is compar- 
able to the circuit resistance, the voltmeter will indi- 
cate a lower voltage than the actual voltage present 
when the voltmeter is removed from the circuit. 

(1) The resistance of the voltmeter on any range 
can always be calculated by the following simple 
rule: resistance of voltmeter equals the ohms-per- 
volt multiplied by the full-scale range in volts. Two 
examples are shown below: 

(a) What is the resistance of a 1,000 ohms-per- 
volt voltmeter on the 300-volt range? 


R = 1,000 ohms-per-volt & 300 volts = 
300,000 ohms. 


(b) What is the resistance of a 20,000 ohms-per- 
volt voltmeter on the 300-volt range? 


R = 20,000 ohms-per-volt & 300 volts = 
6 megohms. 


(2) To minimize voltmeter leading in high-resist- 
ance circuits, use the highest voltmeter range. Al- 
though only a small deflection will be obtained (pos- 
sible only 5 divisions on a 100-division scale), the 
accuracy of the voltage measurement will be in- 
creased. The decreased loading of the voltmeter will 
more than compensate for the inaccuracy which re- 
sults from reading only a small deflection on the scale 
of the voltmeter. 

(3) When a voltmeter is loading a circuit, the 
effect can always be noted by comparing the voltage 
reading on two successive ranges. If the voltage 
readings on the two ranges do not agree, voltmeter 
loading is excessive. The reading (not the deflec- 
tion) on the highest range will be greater than on 
the lowest range. If the voltmeter is loading the 
circuit heavily, the deflection of the pointer will re- 
main nearly the same when the volmeter is shifted 
from one range to another. 

(4) The voltage and resistance drawings used in 
this manual are based on readings taken with an 
actual meter. The ohms-per-volt sensitivity of the 
meter which was used is printed on the drawing. The 
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trouble shooter should use a meter having the same 
ohms-per-volt sensitivity. Because the meter used in 
testing for the voltage will produce the same amount 
of loading as the meter used in measuring the voltage, 
it is unnecessary to consider the effect of loading. 
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Figure 96. Schematic diagram for voltage analysis. 


d. PracricAL EXAMPLE OF VOLTAGE ANALYSIS. 
Figure 71 illustrates a typical amplifier stage. The 
values of the various parts are labeled as well as the 
input voltages. The normal voltages at the V3 tube 
socket pins are: 


Pin No. 1 2 3 4 5 6 7 8 


Voltage 7.2 {6.3 ac] 0 n 7.2 | 195 0 | 185 


Note. All voltages are dc unless otherwise specified. 
The d-c readings were taken with a 1,000 ohms-per-voit 
voltmeter. Drawings for each component, giving the volt- 
age at each socket connection, can be found in the section 
on trouble shooting in the component. 

To check the stage shown in figure 71 for an ab- 
normal voltage measurement, measure the voltages 
between the socket contacts and the chassis. 


(1) The voltage between contact 1 and the chassis 
is normally 7.2 volts. (See above chart.) This volt- 
age should be the same as that between socket con- 
tract 5 and the chassis, since they are directly con- 
nected, (5) below. 


(2) The voltage between contact 2 and the chassis 
should be 6.3 a-c volts, since contact 2 is one side 
of the filament. On the diagram, no connections 
are shown because the filament of amplifier tubes 
are always connected to a low-voltage a-c source. 
If this voltage is abnormal, check the voltage across 
the winding of the transformer which supplies the 
voltage. 
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(a) If the voltage of the transformer is normal, 
the trouble is a broken connection between the trans- 
former and the contact. 


(b) If the voltage of the transformer winding 
is abnormal, measure the voltage of the transformer 
primary winding. 

(c) If the primary voltage is normal and the volt- 
age on the winding that delivers the filament voltage 
is abnormal, either the transformer is defective or 
an abnormally high drain is being placed on the fila- 
ment winding. This can be checked’ by removing 
one of the wires from the filament winding and again 
testing the voltage across this winding. If the trans- 
former is defective, the voltage reading will still be 
abnormal. If the transformer is normal, the voltage 
will be a little higher than usual. If, however, the 
voltage on the trans:ormer primary is abnormal, the 
source of this voltage must be checked. 


(3) The voltage between contact 3 and the chassis 
should be zero, since this contact is directly con- 
nected to the chassis. 


(4) The voltage between contact 4 and the chassis 
should be zero, since this is a class 4 amplifier and 
normally no grid current flows through resistor R2. 
If capacitor Cl should short-circuit, however, the high 
positive voltage on the plate of tube V2 would be de- 
livered to contact 4 and a d-c positive-voltage reading 
would be obtained. It is also possible for a short cir- 
cuit inside the tube to cause a reading on this contact. 


(5) The voltage on contacts 1 and 5 should be 
7.2 volts. (An important consideration in measuring 
cathode voltage is explained in paragraph 116a(3).) 
The plate cathode voltage and the grid cathode volt- 
age normally causes a current to flow through the 
cathode resistor R3. This current is normally 0.006 
ampere, since the resistor is rated at 1,200 ohms and 
the voltage across it is 7.2 volts. 


_E 72 
= R 1,200 


(a) If no voltage is obtained, the trouble may be 
a lack of the plate-supply voltage, a burned-out tube 
V-3, a shorted resistor R3, a shorted capacitor C2 
(this capacitor, if shorted, would connect the cathode 
to the chassis), or a broken connection. 


(b) If the voltage is found to be low, the trouble 
could be a tube V3 with low emission, a leaky capaci- 
tor C2, an open-circuited resistor R4 or R5, a shorted 
capacitor C3 or C4, low plate-supply voltage, an 
open-circuited coil L1, a poor connection, or a change 
in the resistance value of any of the resistors. 


I = 0,006 ampere 
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(c) If the voltage is found to be too high, the 
trouble: could be a gassy tube, a short-circuited re- 
sistor, too high an applied voltage or a connection 
in eat rer the plate-cathode or screen grid-cathode 
citcaz ts shorted by an external circuit. 

(& >) __ ‘The screen voltage is checked as follows: 
(za » #The voltage on contact 6 should normally be 

195 ~-«>Its. The voltage drop across the resistor nor- 
mally-  -would be 55 volts, since the voltage on one 
side «<>» the resistor is 195 volts and 250 volts on 
the <>t Iner side. The normal current through this 
resis #<>x would be 0.0006 ampere. 
fs Bo 
~ R ~~ 90,000 
(> If no voltage is obtained on contact 6, the 
trouR>e could be lack of applied voltage, an open- 
citl@ated resistor R4, a broken connection, or a 
sho tec¥ capacitor C3. 

(c) If the voltage on contact 6 is too low, the 
trouble could be a gassy tube, a leaky capacitor C3, 
100 low an applied voltage, or too low a bias voltage 
ot the grid of tube V3 (grid is biased by the 7.2 


volts on the cathode). 
N Ole. 


== 0,0006 ampere. 


A gassy tube, or lowering of the grid bias of tube 

V3, would increase the screen grid current. Increasing this 
cufrent would increase the voltage drop across resistor R4. 
If capacitor C3 was leaky or shorted, the screen grid of 
tube V3 would be connected near or at ground potential, 
lowering the voltage on contact 6. The current through 
resistor R4 would rise if capacitor C3 was shorted. Re- 
sistor R4 would be the only resistance between the applied 
voltage and the chassis ground. Resistor R4 probably would 
burn out because of the high current flow unless the re- 
sistor had a high power rating. Any fault that would make 
high current flow through the screen grid-cathode circuit 
might burn out either resistor R3 or R4. 

(7) The voltage between contact 7 and ground 
normally should be zero, according to the chart 
above, since this contact is connected directly to the 
chassis ground. 

(8) The plate voltage is checked as follows: 

(a) The voltage between contact 8 and the chassis 
normally should be 185 volts. This voltage is at one 
of the points in the plate-cathode circuit which com- 
prises resistor R5, coil Ll, the plate resistance of 
tube V3, and resistor R3. The applied voltage in 

this circuit is +250 volts. The voltage drop across 

resistor R5 and coil LI in series is 65 volts (250 

volts —185 volts). The current resistor R5 and coil 


L1 is 0.0064 ampere. 


E 65 
l=, 10,025 = 0.0064 ampere. 


(b) If no voltage is obtained on contact 8, the 


_trouble could be a lack of applied voltage, an open- 


circuited resistor R5 or coil L1, or a broken connec- 
tion between terminal 5 on terminal strip TS1 and 
contact 8. 

(c) If the voltage on contact 8 is too low, the 
trouble could be a gassy tube V3, too low an applied 
voltage, a shorted or leaky capacitor C2, or a shorted 
resistor R3. A gassy tube V3, shorted or leaky 
capacitor C2, or a shorted resistor R3, would cause 
the current through the plate-cathode circuit to rise, 
increasing voltage drop across resistor R5 and coil 
Ll. This would lower the voltage on contact 8. 
Increased current through this circuit may also burn 
out resistor R3 or R5, unless their power rating 
is ample. 

(d) If the voltage is too high, the trouble could 
be a burned-out tube V3, low emission in tube V3, 
a burned-out resistor R3, a shorted resistor R5, too 
high an applied voltage, or a burned-out resistor R4. 
If the tube was burned out or resistor R3 was open, 
no current would flow through the plate-cathode cir- 
cuit, and there would be no voltage drop between 
the applied voltage and the plate of the tube. 

(9) Capacitor C4, a coupling capacitor to the grid 
of tube V4, can be checked for a shorted or leaky 
condition by measuring the voltage between contact 
4 on tube V4 and the chassis ground. If the positive 
d-c voltage is higher than normal when measured on 
contact 4 of tube V4, the capacitor is leaky or shorted. 


117. Resistance Measurements 


a. GENERAL. (1) Normal resistance values. When 
a fault develops in a circuit, its effect will often show 
up as a change in the resistance values. To assist 
in the localization of such faults, trouble-shooting 
data includes the normal resistance values as meas- 
ured at the tube sockets and at the test jacks. These 
values are measured between the indicated points and 
ground unless otherwise stated. Often it is desirable 
to measure the resistance from other points in the 
circuit, in order to determine whether the particular 
points in the circuit are normal. The normal resist- 
ance values at any point can be determined by re- 
ferring to the resistance values shown in the sche- 
matic diagram. 

(2) Precautions. (a) Before making any resist- 
ance measurements, turn off the power. An ohm- 
meter is essentially a low-range voltmeter and bat- 
tery. If the ohmmeter is connected to a circuit which 
already has voltages in it, the needle will be knocked 
off scale and the voltmeter movement may be burned 
out. 
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(b) Capacitors must always be discharged before 
resistance measurements are made. This is very im- 
portant when checking power supplies that are dis- 
connected from their load. The discharge of the 
capacitor through the meter will burn out its move- 
ments and in some cases may endanger life. 

(3) Correct use of low and high ranges. It is 
important to know when to use the low-resistance 
range and when to use the high-resistance range of 
an ohmmeter. When checking the circuit continuity, 
the ohmmeter should be set on the lowest range. If 
a medium or high range is used, the pointer may 
indicate zero ohms, even if the resistance is as high 
as 500 ohms. When checking high resistances or 
measuring the leakage resistance of capacitors or 
cables, the highest range should be used. If a low 
range is used, the pointer will indicate infinite ohms, 
even though the actual resistance is less than a 
megohim. 

(4) Parallel resistance connections. In a parallel 
circuit the total resistance is less than the smallest 
resistance in the circuit. This is important to remem- 
ber when shooting trouble with the aid of a schematic 
diagram. 

(a) When a resistance is measured and the value 
is found to be ess than expected, make a careful study 
of the schematic to be certain that there are no 
resistances in parallel with the one that has been 
measured. Before replacing a resistor because its re- 
sistance measures too low, disconnect one terminal 
froni the circuit and measure its resistance again, to 
make sure that the low reading was not because some 
part of the circuit was in parallel with the resistor. 

(b) In some cases, it will be impossible to check a 
resistor because it has a low-voltage transformer 
winding connected across it. If the resistor must be 
checked, disconnect one terminal from the circuit be- 
fore measuring its resistance. 

(5) Checking grid resistance. When checking grid 
resistance, a false reading may be obtained if the tube 
is still warm and the cathode is emitting electrons. 
Allow the tube to cool or reverse the ohmmeter test 
leads so that the negative ohmmeter test lead 1s ap- 
plied to the grid. 

(6) Tolerance values for resistance measurements. 
Tolerance means the normal difference that is ex- 
pected between the rated value of the resistor and its 
actual value. 

(a) Most resistors that are used in radar circuits 
have a tolerance of at least 10 percent. For example, 
the grid resistor of a s age might have a rated value 
of 1 megohm. If the resistor were measured and 
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found to have a value between 0.9 and 1.1 megohms, 
it would be considered normal. As a rule, the ordi- 
nary resistors used in circuits are not replaced unless 
their values are off more than 20 percent. Some pre- 
cision resistors and potentiometers are used. When 
a resistor is used whose value must be very close to 
its rated value, the tolerance is usually stated on the 
diagram. 

(b) The tolerance values for transformer windings 
are generally between 1 and 5 percent. As a rule, 
suspect a transformer which shows a resistance devi- 
ating more than 5 percent from its rated values. 
Allow the transformer to cool off before the resistance 
test 1s made. 


RESISTANCE 
BEING CHECKED 


VOLTMETER 


+300 VOLTS 





Ry = 22 Ry (APPROX.) 


EXAMPLE 


V=5 VOLTS. THE METER !S USED ON ITS 300 VOLT 
RANGE AND HAS A RESISTANCE OF 1,000 OHMS-PER- 
VOLT. 


Ri = 300 X 1,000= 300,000 OHMS. 


Rx: 2 x 300,000=18 MEGOHMS. 


TL 35330 
Figure 97. Measurement of high resistance. 


b. HIGH-RESISTANCE MEASUREMENTS. Many leak- 
ages will not show up when measured at low voltages. 
Most ohmmeters use a maximum test voltage of 15 
volts on the highest resistance range. Where it is 
necessary to measure resistance above a few meg- 
ohms, or the leakage resistance between conductors 
of a cable, the test should be made using an applied 
voltage of 100 volts or more. Where it is possible to 
ground one end of the resistance being checked, one 
of the low-voltage power supplies in the equipment 
can be used to provide about 300 volts for making 
these high-resistance measurements. The manner in 
which such measurements are made is indicated in 
figure 72. This method should be used only when the 
resistance being measured is very high. Be careful 
not to handle the meter after the circuit has been 
completed. The meter used should have an ohms-per- 
volt sensitivity of 1,000 ohms or more. The resistance 
of the motor is equal to the ohms-per-volt sensitivity 
multiplied by the range to which the meter is set. 


300 Rm 

V 
Shown below. Rx is the unknown resistance, Rm is 
the metex resistance, and V is the voltmeter reading. 


Rx 300-V 


=m 
aaa CC 
oan 


Rm V 


at is very large, V will be small in comparison to 
~ Assuming that 300-V can be replaced by 300, 





The deriwation of the formula Rx = 





"S formula ££. — 3% is obtained. When solved 
for RX this gives Re — = When making the 


Neasurement, the meter should first be put on the 
volt scale to protect it in case Rx is very low. If 

the voltage used is not 300 volts, the correct value 

should be inserted in the formula in place of 300. 





¢. PRACTICAL EXAMPLE OF RESISTANCE ANALYSIS. 
The low-voltage power supply shown in figure 73 will 
be used in this sample analysis. Suppose that a fuse 
in the primary circuit of the power transformer has 
blown out. The cause is obviously an overload. The 
overload may be a short circuit in the unit to which 
the power sttpply furnishes power, a short circuit in 
the power supply, or a short circuit in the primary 
circuit of the power transformer. 

(1) Points I, 2, 3, 4, 5, and 6 represent connections 
to a plug which takes power away from the power 
supply. Disconnect the plug and replace the blown 
fuse. (Since this is a low-voltage circuit, it is not 
likely that any damage will be done by blowing an- 
other fuse.) Turn the power on. If the fuse blows 
again, the trouble was not in the unit to which power 
is supplied. 
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ae er 98. Schematic diagram for resistance analysts. 
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(2) If the fuse blew the second time, the resistance 
between point 2 and ground should be checked. If 
this resistance is within 10 percent of 12,400 ohms 
(the sum of the resistances in the bleeder chain equals 
12,400 ohms), the trouble is in the secondary or pri- 
mary of the transformer. For this analysis, it will 
be assumed that the resistance was found to be much 
less than 12,400 ohms. 


(3) If the resistance between point 2 and ground 
is found. to be zero, capacitor C3 must be shorted. 
In order to test the capacitor, disconnect-its lead from 
point M. The actual resistance of the capacitor can 
then be measured. 


(4) A resistance between point 2 and ground of 
550 ohms, indicates that capacitor C2 is shorted, since 
coil Li has a resistance of 550 ohms. Test capacitor 
C2 by disconnecting it from ground and measuring its 
resistance. 


(5) A resistance between point 2 and ground of 
850 ohms indicates a short circuit in the rectifier tube, 
the filament winding, or capacitor C. To discover 
which is shorted, remove the tube from its socket and 
again measure the resistance between point 2 and 
ground. If the fault is still present, it is either in 
capacitor C or in the filament winding. If the fault 
disappears when the tube is removed, the fault is in 
the tube. 

(6) If the resistance between point 2 and ground ts 
about 1,000 ohms, the trouble is in either the circuit 
to the right or to the left of point M. To isolate the 
trouble disconnect the circuit at M. If the resistance 
between point 2 and ground is still much less than 
12,400 ohms, the fatlt is in the bleeder chain. To 
check the chain, proceed as follows: 

(a) Measure the resistance between points 2 and 3. 
If it is not close to 4,700 ohms, the resistor between 
these points should be replaced. 

(b) If the above check was satisfactory, the resist- 
ance between point 3 and ground should be checked. 
From figure 73, it is seen that the reading should be 
7,700 ohms. If the reading is zero, first disconnect 
capacitor C4 and check it. If capacitor C4 is normal, 
check the 3,200-ohm resistor. If the resistance be- 
tween point 3 and ground was greater than zero but 
much less than 7,700 ohms, disconnect capacitors C4, 
C5, and C6 from the circuit. Then check the capa- 
citors and the 1,500-ohm and the 3,000-ohm resistors 
individually. 


118. Capacitor Tests 
Capacitors which are leaky or shorted can be found bv 
resistance checks of the stage. A capacitor which 1s 
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suspected of being open can best be checked by shunt- 
ing a good capacitor across it. In 1-f circuits, keep 
the lead to the capacitor as short as the original capa- 
citor leads. In video and low-frequency circuits (less 
than 1 megacycle), the test capacitor leads may be 
several inches long. 


119. Current Measurement 

Current measurements, other than those indicated by 
the panel meters, are not ordinarily required in trouble 
shooting in the radar set. Under special circtum- 
stances where the voltage and resistance measure- 
ments by themselves are not sufficient to localize the 
trouble, a current measurement can be made by open- 
ing the circuit and connecting an ammeter to measure 
the current. This procedure is not recommended ex- 
cept in very difficult cases. 

a. When the meter is inserted in a circuit to mea- 
sure current is should always be inserted away from 
the r-f end of the resistance. For example, when 
measuring PLATE current, do not insert the meter 
next to the plate of a tube, but insert it next to the 
end of the resistor which connects to the power. This 
precaution is necessary to keep the meter from up- 
setting the r-f voltages. 

Caution: A meter has least protection against 
damage when it is used to measure current. Always 
set the current range to the highest value. Then, if 
necessary, decrease the range to give a more accurate 
reading. Avoid working close to full-scale reading 
because this increases the danger of overload. 

b. In most cases, the current to be measured flows 
through a resistance which is either known or can be 
measured with an ohmmeter. The current flowing 
in the circuit can be determined by dividing the 
voltage drop across the resistor by its resistance value. 
The drop across the cathode resistor is a convenient 
method of determining the cathode current. For an 
example, see paragraph 116d. 


120. Tubes 
a. Tupe Fartures. Tube failures are responsible 


. for a large percentage of the faults which occur in 


radar sets. There are, however, too many tubes in a 
radar set for a trouble-shooter to attempt to find a 
fault by indiscriminate tube changing. Do not resort 
to tube changing until the fault has been traced to a 
particular stage. 

(1) When putting a new tube into a circuit, note 
the position of all controls before making any changes. 
If retuning the controls with the new tube in the cir- 
cuit does not correct the abnormal condition, return 
the controls to their original position and put the old 
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ibe back in the circuit, unless a tube test shows the 
‘be to be definitely bad. 
Cazetion: In many radar circuits the interelectrode 
D&Citance of a tube is a part of a tuned circuit. 
eee tubes are switched, the tuning of the circuits is 
€. If too many tube substitutions are made, the 
=ay become seriously misaligned as a result of the 
Cy Shanges 
° = > When replacing a tube in a circuit, decide at 
whether or not to keep the old tube. Do not 
We the tubes indiscriminately, or the spares box 
Wi become full of tubes whose exact age and condi- 
tion is uncertain. 


b. TuBE CHECKING. Tube checkers are used to 
check the emission of electrons from the cathode and 
to test for shorted elements. Tube checkers will not 
test the performance of high-voltage tubes and recti- 
fiers and some special tubes in the modulator and 
rectifier. Tube checkers are useful, however, for 
checking receiving type tubes used in the various 
components. 

(1) Results obtained from a tube checker are not 
always conclusive, because the conditions are not the 
same as those under which the tube operates in the 
set. For this reason, the final test of a tube must be 
its replacement with a tube which is known to be good. 
In many cases it is quicker and more reliable to re- 
place a suspected tube with a good one than to check 
it with the tube checker. 

(2) An operating chart and an instruction book 
are provided with the tube checker. This chart indi- 
cates the setting of the tube checker for each tube 
type. The number of controls, their arrangement, and 
settings vary with different types of tube checkers. 


121. Checking Waveforms 

a. SIGNAL TrRactnG. Basically, signal tracing 
means following the progress of a signal through a 
circuit. By signal is meant a video signal, a sweep 
voltage, a wide-gate voltage, or any other waveform 
which appears in the various parts of the equipment. 
A departure from the normal waveform indicates a 
fault located between the point where the waveform 
is last normal and the point where it is observed to be 
abnormal. For example, if a waveform is observed 
to be normal at the grid of a stage and abnormal at 
the plate of the same stage, this indicates that the 
trouble lies in that stage. 

(1) When the waveform of a multivibrator, a 
blocking oscillator tube, or a similar circuit is found 
to be abnormal, replace the tube before making any 
further tests. If replacing the tube does not correct 
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the waveform of the original tube, place the original 
tube back in the socket. 


(2) When a component does not give the expected 
waveform, the fault is not necessarily in the compo- 
nent. The abnormal waveform may be due to the 
absence of a synchronizing or triggering pulse from 
another component. The point at which to start sig- 
nal-tracing a component is at the input trigger plug. 


(3) It is sometimes desirable to know definitely 
whether a signal voltage (used in the broad sense) is 
getting to the grid of the first tube in a channel. To 
determine this when a test jack is not provided, re- 
move the first tube in the channel involved so as to 
make the grid connection of the tube available from 
the top of the chassis. Then insert the test lead of the 
oscilloscope in the grid connection of the tube socket 
in order to see the waveform. 


 b. Use or Test Oscrtioscopr. Waveforms are 
the basis of radar operation. The outstanding ad- 
vantage of the oscilloscope is that it can be used to 
observe and to measure waveforms at the various test 
jacks and other points in the equipment. By com- 
paring the observed waveform with the actual refer- 
ence waveform shown in the data, the fault can be 
rapidly localized. If, however, waveforms are mea- 
sured at random, without a logical procedure, such as 
that originating with the starting procedure, the result 
may be a loss of time in finding the fault. The mea- 
surements of the waveforms with the test oscilloscope 
involves several essential points: 

(1) Initial adjustments. The oscilloscope must be 
set up in accordance with the manufacturer’s instruc- 
tions. 

(2) Sweep Frequency. Adjust the sweep fre- 
quency to a frequency lower than the repetition fre- 
quency of the waveform being observed. For ordinary 
measurements, adjust the sweep frequency so that two 
or three cycles of the waveform appear on the screen., 
If more detail is desired, increase the sweep amplitude 
to spread the waveform. 

(3) 60-cycle waveforms. Some of the waveforms 
have a fundamental or repetition frequency of 60 
cycles. In observing these waveforms the sweep fre- 
quency can be set so that two cycles of the waveform 
are observed. 

(4) Synchronization. Avoid excessive synchro- 
nizing voltage. If the SYNC control is advanced too 
far, the sweep will become nonlinear, with the result 
that the waveform will be distorted. Be sure that fine 
frequency control on the oscilloscope is properly set 
so as to obtain a nearly stationary image. Then, ad- 
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vance the SYNC control only far enough to make the 
trace'stationary. 

(5) 60-cycle pick-up. If some fault is present, it 
may be impossible to obtain a stationary pattern, even 
though the oscilloscope frequency control is properly 
adjusted. This effect is usually due to the presence 
of 60-cycle modulation of 60-cycle pick-up combined 
with the observed waveform. To check, turn the 
oscilloscope sweep frequency to 30 cycles. If the 
effect is due to line pick-up, a stationary pattern will 
be observed. The inside of this pattern will, of 
course, be more or less filled, because of the much 
higher frequency of the waveform being observed. 

(6) Reactions of oscilloscope on waveform. Re- 
member that the oscilloscope, because it shunts capa- 
citance and resistance across the circuit, modifies the 
actual operating waveforms present in the circuit. 
This does not affect the usefulness of waveform mea- 
surements. The reference waveform shown in this 
manual were taken with a typical oscilloscope under 
the same conditions as the repairman takes the wave- 
forms. 


(7) Test leads. Avoid the use of a shielded test 
lead or twisted leads when taking waveforms. Each 
of these shunts a capacitance across the circuit under 
test, causing the waveform to be distorted and there- 
fore different from that shown in the data. The 
waveforms shown in the test data were taken by using 
an unshielded lead. The ground lead should be con- 
nected at all times. 

(a) Keep the ungrounded oscilloscope test lead 
away from other circuits to avoid introducing feed- 
back. The test leads should be brought from the test 
points in a way which introduces the minimum 
amount of coupling to other stages. 

(b) The leads to the oscilloscope must be kept 
short when measuring grid voltages from circuits 
where the grid capacitors are small. The smallest 
reaction on the waveform is introduced when measur- 
ing the voltage across the output (cathode) of a cath- 
ode follower, or of any low-impedance circuit. 

(c) In measuring waveforms in high-impedance 
circuits, do not handle the hot test lead. If this pre- 
caution is not observed, the waveform will be dis- 
torted as a result of loading the circuit and picking up 
60-cycle voltage. 

(d) If a signal voltage is picked up on the test 
leads, the oscilloscope indication may be misleading. 
For example, a signal may appear on the oscilloscope 
even when a plate-to-grid coupling capacitor is open. 
This effect occurs most often in circuits carrying 
narrow-pulse waveforms. It can be recognized by the 
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fact that the waveform will be reduced in amplitude 
below the normal and will be distorted because the 
high-frequency components are overemphasized. 

(8) R-f and I-f circutts. Do not attempt to mea- 
sure voltages or waveforms in any of the r-f or i-f 
circuits. These frequencies are beyond the range of 
ordinary test oscilloscopes and no indications useful 
in trouble shooting can be obtained. 

(9) Reversing line plug. In some instances, a 
more stable pattern may be obtained by reversing the 
a-c line plug of the oscilloscope circuit. This may 
reduce the amount of 60-cycle pick-ups, if they hap- 


‘ pen to be troublesome. 


(10) Relative amplitude. In following the path of 
the signal through a component, the amplitude of the 
waveform will usually increase as the checking pomt 
is advanced from the input stage toward the output 
stage. As the reference waveforms show, this is not 
always true. For example, when going from the grid 
to the cathode of the cathode-follower stage, there is 
a loss in signal amplitude of about 10 percent. This 
is a normal condition. Another example is in con- 
nection with waveshaping circuits, where a decrease 
in the width of a signal is sometimes accompanied by 
a decrease in amplitude (as in differentiating cir- 
cuits). 

(11) Cakbration. If it is necessary to measure the 
actual voltage of the waveform, the oscilloscope must 
be calibrated. Calibrate the oscilloscope by finding 
how many volts correspond to a 1-inch deflection on 
the screen. This is the sensitivity of the scope. 

(12) Htgh-voltage measurements. When voltages 
above a few hundred volts are measured, connect the 
test lead with the power turned off. 


Caution: Some test jacks do not have blocking 
capacitors. The capacitors are left out so that d-c 
voltages can be measured at the test jacks. 


c. COMPARISON oF WAVEFORMS. If there is no 
fault in the circuit or equipment, an actual waveform 
taken at a point in the equipment should closely re- 
semble the reference waveform. In some cases, how- 
“ever, differences in shape may occur for the following 
reasons: 

(1) The test leads to the oscilloscope may not be 
placed in the same manner. 


(2) A different oscilloscope may be used, having 
values of input resistance and capacitance which differ 
from those of the oscilloscope used in taking the ref- 
erence waveforms. 

(3) The various controls in the equipment may not 
be in the same position as when the reference wave- 
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forms were taken. Note the conditions specified in 
the reference waveform. 


(4) The same number of cycles may not be present. 


(5) The vertical or horizontal amplitudes of the 
reference and the test patterns may not be propor- 
tional. This will produce apparent differences in the 
shape of the two waveforms, when there is actually 
no real difference. 


(6) Whether or not a waveform is regarded as 
abnormal will depend upon the symptom accompany- 
ing the fault which is being traced. The discrepancy 
should be considered significant if the fault could be 
caused by a minor difference in waveform at the point 
under test. Otherwise, time should not be spent in 
hunting down the cause of relatively minor differences 


_ between the shape of the reference waveforms and the 


test waveforms. 


122. Use of Signal Generator 


Signal generators are used to locate defective stages 
m radar receivers and to align the i-f amplifiers. 

a. SIGNAL TRacinG: The signal generator output 
is fed to the first 1-f stage and the progress of the 
signal is then traced through the receiver. The pro- 
cedure is as follows: 


(1) The signal generator frequency should be set 
to the i1-f frequency of the radar receiver. The output 
of the signal generator should be amplitude modulated 
at an audio-frequency rate of between 400 and 10,000 
cycles per second. For information concerning the set- 
ting up of the signal generator, see the manufacturer’s 
handbook accompanying the signal generator. 


(2) Make the leads from the signal generator to 
the receiver as short as possible. Insert a coupling 
capacitor in the hot lead. For frequencies above 20 
megacycles the capacitance of the coupling capacitor 
should be around 0.005 microfarads. 


(3) The i-f signal should be coupled by means of 
the coupling capacitor to the grid of the first 1-f stage. 
If no output is shown on the radar oscilloscopes, con- 
nect a test oscilloscope to the plate of the detector. If 
no output is seen on the oscilloscope, the fault lies in 
or between the first i-f amplifier and the detector. 
(See (a) below.) If a sinusoidal waveform having 
the same frequency as the chosen modulating fre- 
quency is seen, the i-f stages and the detector are 
operating. In that case, the test oscilloscope should 
be connected to the plate of the output stage of the 
receiver. If no output is seen there, the fault lies in 
or between the first video amplifier and the output 


stage. (See (b) below.) 


(a) If the fault is found to be in the i-f stages or in 
the detector, connect the signal generator to the grid 
of the middle stage of the i-f amplifier. If there is a 
normal output from the detector, the fault is in one 
of the first i-f stages. If the detector has no output, 
the fault is in or between the middle stage and the de- 
tector. By moving the signal generator output either 
forward or backward, stage by stage, the faulty stage 
can be rapidly located. In order to locate the defec- 
tive part in the stage, change the tube. If replacing 
the tube does not clear up the fault, make resistance 
and voltage checks of the stage. 

(b) If the fault is found to be in the video ampli- 
fiers, leave the signal generator connected to the first 
i-f stage and move the test oscilloscope from the grid 
to the plate of each video stage until the defective 
stage is located. If changing the tube does not correct 
the fault, make resistance and voltage checks to locate 
the defective part. 

b. I-F ALIGNMENT. A signal generator is used in 
aligning i-f stages. The modulated output is fed to 
the grid of the stage preceding the stage being aligned. 
This is done to prevent the shunting effect of the sig- 
nal generator from upsetting the circuit being aligned. 
The stage closest to the detector is aligned first. By 
working backward through the i-f stages, they are all 
brought into alignment. Each stage is adjusted to 
produce maximum indication on the oscilloscope. 
Adjust the stages with a nonmetallic aligning tool. If 
no tool is available, one can be made from a dry 
wooden rod. At all times, use the minimum signal 
generator output that will produce a satisfactory indi- 
cation. Complete instructions for aligning the re- 
ceiver are given in section IV. 


123. Repiacing Parts 
Careless replacement of parts often makes new faults 
inevitable. Note the following points: 

a. Before a part is unsoldered, note the position of 
the leads. If the part, such as a transformer, has a 
number of connections to it, tag each of the leads. 

b. Be careful not to damage other leads by pulling 
or pushing them out of the way. 

c. Do not allow drops of solder to fall into the set ; 
‘hey may cause short circuits. 

d. A carelessly soldered connection may create a 
new fault. It is very important to make well-soldered 
joints, since a poorly soldered joint is one of the most 
difficult faults to find. 

e. When a part is replaced in r-f or i-f circuits, it 
must be placed exactly as the original one was. A 
part which has the same electrical value, but different 
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physical size, may cause trouble in high-frequency 
circuits. Give particular attention to proper ground- 
ing when replacing a part. Use the same ground 
point as in the original wiring. Failure to observe 
these precautions may result in decreased gain or 
possibly in oscillation of the circuit. 


Section li. TROUBLE SHOOTING BASED ON START- 
ING PROCEDURE AND SEVEN TEST POSITIONS 
(RC—148 AND RC—148—B) 


124. Introduction 


Radio Equipment RC-—148 is designed to give trouble 
free operation ; but as in all precision apparatus, faults 
occur. The analysis of symptoms and trouble-shoot- 
ing information which follows has been prepared to 
aid the repairman in isolating troubles as they occur, 
so that the set may be placed back in operation as 
quickly as possible. 

a. In starting the set, the procedure in paragraph 
48, TM 11-1318, should be followed. Proper indi- 
cations are given, as well as most of the improper 
indications which point to trouble occurring at a par- 
ticular step of the starting procedure. The improper 
indications assist the operator in determining quickly 
where the trouble is. As soon as the faulty compo- 
nent is located replace it with the spare so that op- 
erations continue with minimum delay. After the 
replacement is made, refer to the other sections of this 
chapter, where detailed tests, procedures, and refer- 
ence data for each component are given. 

b. A trouble may be further isolated to a component 
by means of the seven test positions used in conjunc- 
tion with the test (range) scope. This procedure 
indicates operational faults which can be isolated to 
one component. After the defect is isolated the de- 
fective component can be quickly replaced and set up 
for trouble shooting. Refer to the other sections of 
this chapter, where detailed tests, procedures, and 
reference data for each component are given. 


125. Trouble Shooting Based on Starting Procedure 


The following tabulation of normal and abnormal con- 
ditions is based on the nine steps of the starting 
procedure, paragraph 48, TM 11-1318. Figure 99 
is a schematic diagram of the a-c input circuits to 
the transmitter, receiver, and interconnector. These 
components are energized in the nine steps of the 
starting procedure. The diagram may be used to 
facilitate trouble shooting in these circuits. 
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STEP 1. Turn CIRCUIT BREAKER on transmitter ON. 
NORMAL INDICATION: Red indicator light on transmitter panel lights. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
1. Red indicator lamp 113 fails to light. ' la, Open in a-c circuit to connector 108. 
b. Defective lamp. 
c. Open in transmitter interlocks 118-1 to 118-4. 
d. Defective circuit breaker, 117 (transmitter, symp- 
tom A). 
2. CIRCUIT BREAKER 117 does not remain in 2a. Short in a-c primary circuit in transmitter (trans- 
ON position. mitter, Symptom B). 
b. Short in a-c power supply from transmitter to 
interconnector. 
-c. Short in a-c power supply from transmitter to 
receiver, 
d. Defective CIRCUIT BREAKER 117 (transmit- 
ter, Symptom B). 





STEP 2. Set the LOW VOLTAGE switch to the ON position. 
NORMAL INDICATIONS: 1. Meter light on transmitter lights. 


2. Blower motor in transmitter can be heard. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
1. Blower motor cannot be heard. Meter lamp lights. 1. Defective blower motor (transmitter, Symptom 
C). . 
2. Blower motor can be heard but meter lamp does 2a. Defective meter lamp 112. 
not light. b. Short or open in power supply if meter lamp 112 


(transmitter, Symptom D). 
3. Circuit breaker kicks out and all indicator lamps 3. (Transmitter, Symptom E). 
go out. 





STEP 3. Turn on receiver by switching receiver ON-OFF switch to ON position. 
NORMAL INDICATIONS: 1. Panel lamps on receiver light. 


2. Tuning indicator lights after a delay of a few seconds. 





ABNORMAL INDICATIONS ' PROBABLE LOCATION OF FAULT 
1. Panel lamps do not light and tuning indicator does 1a. A-c input circuit in receiver. 
not light. b. A-c input circuit from transmitter socket 108 tu 


receiver socket 124. 
c. (Receiver, Symptom A.) 


2. Panel lamps do not light but tuning eye lights. 2. (Receiver, Symptom B.) 

3. Tuning indicator does not light but panel lamps 3. (Receiver, Symptom C-.) 
light. 

4. Circuit breaker on transmitter kicks off and all 4. Short in receiver power supply (receiver, Symp- 
indicator lamps go out. tom D), 
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STEP 4. Turn on interconnector by switching interconnector ON-OFF switch to ON position. 
NORMAL INDICATION: Red indicator lamp 108 on interconnector lights. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
1. Red indicator lamp 108 does not light. All other 1a. A-c input circuit from transmitter socket 107 to 
indicator lamps are lighted. interconnector socket 105. 


b. A-c input circuit in interconnector (interconnec- 
tor, Symptom A). 

c. Blown fuse 135 in interconnector. 

d. Defective light bulb. 


2. Circuit breaker on transmitter kicks off and all 2. Short in primary of interconnector power supply. 
indicator lamps go out. 


STEP 5. Check DIVISION control. 
NORMAL INDICATION: With SELECTOR switch in position 4 and TEST switch in position 2, 


; 15 horizontal lines on range oscilloscope should be obtainable with the 
aid of DIVISION control. 
ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
1. No horizontal lines obtainable as DIVISION con- _1. Defective division channel (interconnector, Symp- 
trol is adjusted. tom N, O, P, T). 
2. Impossible to obtain 15 lines with aid of DIVI- 2. Defective blocking oscillator, 5B (interconnector, 
SION control. | Svmptom Q). 


STEP 6. Check BASELINE control. | 
NORMAL INDICATIONS: 1. With SELECTOR switch in position 4 and TEST switch in posi- 
tion 1, a double baseline is obtained on range oscilloscope. 


2. As BASELINE control is rotated clockwise, it has the effect of 
peeling one line off the top trace and piling it up on the lower trace. | 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
1. Single baseline appears on range scope. 1, Interconnector (Symptoms N, O, P, Q, T). 


ay 


STEP 7. Making sure that at least 30 seconds have elapsed since transmitter LOW VOLTAGE 
switch was turned ON, and that HIGH VOLTAGE CONTROL is in extreme counter- 
clockwise position, turn HIGH VOLTAGE toggle switch to ON position. 





ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 


1. Blower motor stops operating and meter light 112 1. (Transmitter, Symptom G.) 
goes out. Circuit breaker may kick off, turning 
all indicator lamps out. 
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STEP 8. Place SELECTOR switch on OPERATE position. Then rotate HIGH VOLTAGE 
CONTROL in clockwise direction until meter reads 3.5 kilovolts. When normal indica- 
tions below are observed, return SELECTOR switch to STANDBY position. 


NORMAL INDICATIONS: 1. Meter reads 3.5 kilovolts with variac at normal setting. 


2. Current reading, when VOLTAGE CURRENT toggle switch is 
pressed, is about 2 milliamperes with STANDBY OPERATE 
switch in OPERATE position. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 

1. Normal current and voltage reading cannot be ob- 1. (Transmitter, Symptoms I, J, L, M, N, O, P.) 
tained. 

2. Overload relay kicks off. 2. (Transmitter, Symptoms E, K,_P, Q.) 

3. Variac smokes and fuse may blow as control knob 3. (Transmitter, Symptom H.) 
is rotated. 


STEP 9. Set SELECTOR switch to OPERATE position. 


NORMAL INDICATION: Normal IFF picture with main pulse should appear on display Oscillo- 
scope BC-412 screen. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 

1. No picture on screen or distorted picture. la. Radar range scope (TM 11-1506, SCR-—268). 
b. (Interconnector, Symptoms B through K.) 

2. No IFF picture on screen, radar picture normal. 2a. (Receiver, Symptoms E through J.) 
b. (Interconnector, Symptom E.) 





126. Trouble Shooting Based on Seven Test used to further isolate trouble after the starting pro- 


cedure has been followed. It will sectionalize trouble 


Positions 


The following tabulation of normal and abnormal connector. The correct settings for taking these 
conditions is based on the seven test positions, and is _ positions are given in chapter 3, TM 11-1318. 


POSITION 1: BASELINE. 


TL38721 


Figure 100. Baseline pattern. 


to particular components and to channels of the inter- 
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ABNORMAL CONDITIONS | PROBABLE LOCATION OF FAULT 
1. See Step No. 6 for abnormal conditions and probable location of fault. 


oT 


} 


POSITION 2: DIVISION. 





TL3877°0 
Figure 101. Division pattern. 


ABNORMAL CONDITIONS PROBABLE LOCATION OF FAULT 
1 See Step No. 5 for abnormal conditions and probable location of fault. 


POSITION 3: TRANSMITTER SYNC 
PATTERN. 


TL38723 


Figure 102. Transmitter synchronising signal pattern. 


ABNORMAL CONDITIONS PROBABLE LOCATION OF FAULT 
1. Horizontal sweep but no vertical deflection. 1. (Interconnector, Symptom R.) 
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POSITION 4: CALIBRATION SIGNAL. 


TL 38748 | 

Figure 103. Calibration pattern. 
ABNORMAL CONDITIONS PROBABLE LOCATION OF FAULT 
1. Horizontal sweep but no vertical deflection. 1. (Interconnector, Symptom S.) 


POSITION 5A: MONITOR OUTPUT. 


TL38750 
Figure 104. Monstor output. 
ABNORMAL CONDITIONS PROBABLE LOCATION OF FAULT 
1. Horizontal sweep but no vertical deflection. la. Transmitter trouble-shooting chart if position 3 
; is normal. 
b. Interconnector, if position 3 is abnormal (Symp- 


: tom R). 
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POSITION 5B: PULSE WIDTH (SIGNAL 
WIDTH POWER switch 


pressed to SIGNAL 
WIDTH position). 


TL3ST724 
Figure 105. Pulse width. 
ABNORMAL CONDITIONS PROBABLE LOCATION OF FAULT 
1. Horizontal sweep but no vertical deflection. la. Transmitter trouble-shooting chart, if position 3 
is normal. 


b. Interconnector, if position 3 is abnormal (Symp- 
tom R). 


POSITION 6: SYNCHRONIZING VOLT- 
AGE PATTERN. 


TL38722 


Figure 106. Synchronising voltage pattern. ‘ 
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ABNORMAL CONDITIONS 
1. Horizontal sweep but no vertical deflection. 


PROBABLE LOCATION OF FAULT 
1. (Interconnector, Symptoms T, U.) 


POSITION 7: RECEIVER OUTPUT. 









TL3G728 


Figure 107. Recesver output. 


ABNORMAL CONDITIONS 

1. Horizontal sweep but no vertical deflection. 

2. Horizontal sweep, vertical deflection shows grass 
but no transmitted pulse. 


TRANSMITTER OF THE RC-148 AND 
RC—148—B 


Section III. 


IVarning: Voltages sufficient to cause death on 
contact are exposed at many points on thts unit. 
Do not place hands or arms within unit when the 
high voltage 1s on. Do not make any connection 


into the untt which will bring high voltages out to 
aw exposed point. Make all tests with high volt- 
ages off. Always ground high-voltage capacitors 
before touching them or their associated circuits. 





127. Reference Data 

To assist the maintegance personnel while trouble 
shooting on the transmitter, figures have been pro- 
yided. In section II, chapter 1 there are partial 
schematics and block diagrams and at the end of this 
section there are groups of figures containing views 
of the transmitter, a complete schematic and wiring 
diagram, drawings of terminal boards, voltage and 
resistance Measurements and waveforms. 


PROBABLE LOCATION OF FAULT 

1. Receiver trouble-shooting chart. 

2a. Receiver not tuned to frequency of transmitter. 
b. Transmitter trouble-shooting chart. 


128. Introduction 

In section II, trouble shooting based on the starting 
procedure is discussed. On the basis of steps 1, 2, 7, 
8, and 9 in the starting procedure, troubles in many 
of the circuits of the transmitter can be spotted. In 
the trouble-shooting chart in the following section, 
most of the symptoms can be observed while the 
equipment is being put into operation. Troubles 
which occur during the starting procedure, except for 
steps 3, 4,5, and 6, will almost always indicate that 
the cause is in the transmitter. It is therefore very 
important to observe and record all the symptoms 
carefully, so that when the transmitter is removed 
from the rack there is no time wasted in determining 
the exact cause of the trouble. There are, however, 
many symptoms which are revealed after the starting 
procedure is accomplished and while the set is in 
operation. Troubles of this nature are also discussed 


in this section. 


129. Localizing Trouble to Transmitter 
If the IFF transmitter main pulse does not appear on 
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the screen of the display oscilloscope when the SE- 
LECTOR switch is in the OPERATE position, the 
trouble may be in any of the three major compo- 
nents: receiver, transmitter, or interconnector. To 
determine which component is at fault the TEST 
switch should be used. Turn the test switch to posi- 
tion 3 and the SELECTOR switch to position 4 or 
5. If the proper pattern appears, then the control 
unit is not at fault, and it can be assumed that the 
transmitter is receiving its synchronizing pulse from 
the interconnector. Now turn to position 5. If the 
correct pattern is not observed, it can be concluded 
that the transmitter is at fault. Positions 3 and 5 
together are usually a definite check on the operation 
of the transmitter, but it is always advisable to check 
position 7 also. In this position, the main transmitter 
pulse should be seen in the background of the re- 
ceiver grass. This indicates that the transmitter is 
operating. As soon as the trouble has been localized 
to the transmitter, it is necessary to replace the faulty 
component with the spare; then consult the trouble- 
shooting chart. The first 12 symptoms do not require 
anything more than an ohmmeter and a tube checker. 
Some of the other troubles, however, call for signal 
tracing or voltage checks. Details which explain how 
to set up the equipment for a more exhaustive analy- 
sis follow. 


A-C 
OUTLET 


CABLE 103 





TRANSMITTER 





"y I | 
(ars 


TEST 
(RANGE) 
SCOPE 


130. Setting Up Transmitter For Trouble Shooting 
a. The components and test equipment needed for 
trouble shooting the transmitter are: 


(1) Interconnector (spare). 

(2) Cable 101 (spare). 

(3) Cable 103 (spare). 

(4) Volt-ohmmeter. 

(5) Signal generator (audio). 

(6) Test scope. A convenient arrangement of this 


equipment set up for trouble shooting may be seen in 
figure 108. 


b. To prepare for trouble shooting the transmitter, 
make the following connections and checks: 


(1) Connect cable 101 to the interconnector. 


(2) Connect cable 101-B from the interconnector 
to the transmitter. 


(3) Connect cable 103 from the transmitter to any 
a-c outlet. It will be necessary to make a few changes 
at one end of the cable to fit.an ordinary outlet plug. 

(4) Set the test scope controls for X input. 

(5) Tape down the transmitter interlock switches. 

(6) Place all power switches on the components 
in the OFF position. 

(7) Connect the a-c power cord of the test scope 
to the a-c supply. 


CABLE I01B 
10S IcONNECT- 








TL 42364 


Figure 108. Transnutter, set up for trouble shootmg, block diagram. 








131. Signal Tracing Modulator Section 

a. Signal tracing in the modulator section is com- 
plicated by the fact that the input and output wave- 
forms of the various stages are of very short dura- 
tion. However, this difficulty may be overcome partly 
by using a fast sweep on the test scope. 

b. Set the SELECTOR switch on the interconnec- 
tor to position 5 and the TEST switch to position 5. 
With this arrangement, the synch pulse from the in- 
terconnector is fed to the transmitter. The Y-input 
signals may be taken from any terminal in the modu- 
lator section of the transmitter. The frequency of the 
sweep of the test (range) scope should be set so that 
one to two cycles of the Y-input signal appear on the 
screen. 


133. Transmitter Trouble-shooting Chart 


A. SYMPTOM: 
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132. Accuracy Check of Meter 137 

If a voltmeter having a 5,000-volt range is not avail- 
able, use an ohmmeter to check the accuracy of the 
meter. Place the ohmmeter test leads across the meter ' 
terminals of a good meter. The ohmmeter range con- 
trol may be turned to a higher or lower range setting, 
or the zero adjust control may be turned in order to 
obtain the most convenient meter indication. Then’ 
without further adjustment of the ohmmeter, place 
the ohmmeter test leads across the terminals of the 
suspected meter. If the reading of the suspected meter 
does not agree with the reading of the good meter, the 
suspected meter is defective. 


Red indicator lamp, 113, fails to light (step 1). 


PROBABLE LOCATION OF FAULT 
1. Defective lamp. 


2. Open interlocks 118-1 to 118-4. 


3. Defective CIRCUIT BREAKER 117. 


4. Open in a-c supply circuit to connector 108. 
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B. SYMPTOM: 


PROCEDURE 
la. Replace the lamp. 
b. If trouble is not cleared, see item below. 
2a. Check visually if cover of transmitter is properly 
placed on transmitter chassis. Readjust cover 
if necessary. 
b. Check interlocks for continuity with ohmmeter. 
c. If trouble is not cleared, see item below. ~ 
3a. Check circuit breaker and replace if necessary. 
b. If trouble is not cleared, see item below. 
4a. Check a-c circuit from terminals 7 and V.M. on 
the terminal strip in Junction Box JB-22 to 
the connector 103 on JB-22. 
b. From connector 103 on JB-22 make continuity 
test to connector 108 on transmitter. 


CIRCUIT BREAKER 117 does not remain in ON position (step 1). 


PROBABLE LOCATION OF FAULT 
1. Defective CIRCUIT BREAKER 117. 


2. Short in a-c input circuit in transmitter, receiver, 


or interconnector. 


PROCEDURE 
la. Check circuit breaker and replace if necessary. 
b. If trouble is not cleared, see item below. 
2a. Remove cables to plugs 107 and 109. If circuit 
breaker opens, fault is in transmitter. Turn off 
power and use an ohmmeter to determine loca- 
. tion of fault. 

b. If trouble is not. in transmitter, connect cables to 
plugs 107 and 109, in turn, to determine in 
which component fault lies. 

c. After determining in which component fault lies, 
use an ohmmeter to determine location of short. 
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C. SYMPTOMS: 


1. Blower motor cannot be heard when LOW VOLTAGE switch 114-3-is put in 
ON position. 


2. Meter lamp 112 lights (step 2). 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective wiring to blower motor. la. Turn off power and check for continuity with an 
ohmmeter. 
b. If trouble 1s not cleared, see item below. 
2. Defective blower motor. 2. Check by replacing motor. (See ch. 3.) 


D. SYMPTOMS: 
1. Meter lamp 112 does not light (step 2). 


2. Blower motor operates (step 2). 


PROBABLE LOCATION OF FAULT PROCEDURE 

1. Defective meter lamp. , la. Replace the lamp. : 

b. If trouble is not cleared, see item below. 

2. Short or open in power supply of meter lamp 112. 2a. If filament of VT-231 is glowing, turn off power 
and check meter light circuit for continuity from 
pin 7 of transformer 132 to lamp. 

b. If filament of VT-231 is not glowing, check for 
open in primary of transformer 132. Also 
check for open in filament secondary of trans- 
former 132 terminals (6 and 7). 


E. SYMPTOMS: 
| 1. Circuit breaker kicks out. 
2. All indicator lamps go out (step 2). 


PROBABLE LOCATION OF FAULT PROCEDURE 

1. Short in primary of transformer 130, 132, or 133. 1a. Isolate each transformer from the rest of the cir- 
cuit and measure the resistance across the pri- 
mary terminals. Values should be: 
Transformer 132, terminals 1 to 2, 20 ohms. 
Transformer 133, terminals 1 to 2, 16 ohms. 
Transformer 130, terminals 5 to 6, 9 ohms. 

b. If trouble is not cleared, see item below. 


2. Short in blower motor 111. 2a. Check resistance of blower motor winding. It 
should be 100 ohms when measured at the male 
plug. 

: b. If trouble is not cleared, see item below. 

3. Short in secondary of transformer 130. 3a. Check oscillator tube filaments for glow. 


b. If no glow is present, check for short in secondary 
windows (terminals 3 and 4 for filaments of 
oscillators, terminals 1 and 2 for filaments of 
h-v rectifier). 
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F. SYMPTOMS: 
1. Meter lamp 112 does not light (step 2). 
2. Blower motor cannot be heard (step 2). 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Fuse 141-1 or 141-2 open. la. Check fuses for open. If fuses are open, there is 
a short in the power supply. 


b. Isolate each transformer from the rest of the cir- 
cuit and measure the resistance across the pri- 
mary terminals. Values should be: 
Transformer 132, terminals 1 to 2, 20 ohms. 
Transformer 133, terminals 1 to 2, 16 ohms. 
Transformer 130, terminals 5 to 6, 9 ohms. 

c. If trouble is not cleared check the resistance of 
the blower motor windings. It should be 100 
ohms when measured at the male plug. 

2. Defective low-voltage switch 114-3. 2. If fuses are not open, check switch for continuity. 


G. SYMPTOMS: 


1. Blower motor stops operating (step 7). 
2. Meter lamp 112 goes out (step 7). 
3. Circuit breaker may kick off, turning all indicator lamps out (step 7). 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Blown fuses 141-1 and 141-2. la. Check fuses 141-1 and 141-2 for open. Fuses 
generally blow before circuit breaker kicks out. 
b. Before throwing HIGH VOLTAGE toggle 
. switch to ON position again, see item below. 

2. Short in variable windings of variac 136. 2a. To determine 1f short is in variac, measure re- 
sistance of parallel combination of variac wind- 
ing 136 and the primary transformer 131, be- 
tween terminals 1 and 2 (fig. 123) of the variac. 
This resistance should vary from zero to 5 
ohms as variac control knob is rotated clock- 
wise. 

b. If above test is not conclusive, measure resistance 
of variac 136 alone when control knob is fully 
counterclockwise between terminals 1 and 3. 
(See fig. 123.) This resistance should be 15 
ohms. 

c. If trouble is not cleared, see item below. 

3. Short in the input of the high voltage circuit beyond 3g. Check for short to ground at switch 114—2. 

switch 114-2. b. Check for short to ground at terminals of variac 
136. 
c. Check for short to ground at contacts of overload 
relay 138. 
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H. SYMPTOMS: 


1. Variac 136 smokes as control knob is rotated clockwise (step 8). 
2. Meter lamp 112 may go out (step 8). 


PROBABLE LOCATION OF FAULT 


1. Short in primary of transformer 131 in transmitter. 


I. SYMPTOMS: 


PROCEDURE 


la. Turn HIGH VOLTAGE toggle switch to OF F 
position immediately. Measure resistance of 
parallel combination of variac winding 136 and 
primary of transformer 131, between terminals 
l and 2 (fig. 123) of the variac. This resistance 
should vary from zero to 5 ohms as variac con- 
trol knob is rotated clockwise. 

b. If above test is not conclusive, check primary re- 
sistance of transformer 131 (terminals 1 and 2 
of transformer). This should be 6 ohms. 

Note. It is necessary to isolate transformer 131 from the 

variac 136 before making the measurement. 

c. If meter lamp 112 is out replace blown fuse 141—1 
or 141-2 before turning the HIGH-VOLT- 
AGE switch to ON position. 


1. No current or voltage indication on meter 137 as variac 136 control knob is 


rotated clockwise (step 8). 


2. All other indications normal (step 8). 





PROBABLE LOCATION OF FAULT 
1. Defective h-v power supply circuit. 


2. Open bleeder network 72—1 and 72-6. 


3. Dirty contacts on overload relay 138 shorting bar. 


4. Defective meter circuit. 
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PROCEDURE 
la. Check by replacing Tube VT-119. 


b. If trouble is not cleared measure resistance be- 
tween VT-119 plate cap and chassis. 
Resistance should be 14,000 ohms. 


c. Check filament supply of VT-119 for open or 
short if filament is not glowing. 


d. Check for open in variac windings and in primary 
of transformer 131. 


. If trouble is not cleared, see item below. 


. Make continuity test. 
. If trouble is not cleared, see item below. 


. If trouble is not cleared, see item below. 


. Check capacitor 17 for short. 
. Check toggle switch 115 for continuity. 
. Check meter. (See par. 132.) 


. Make a complete check of meter circuit for short 
or open. 


e 
2a 
b 
3a. Make continuity test. 
b 
4a 
b 
c 
d 


J. SYMPTOMS: 
1. Meter reads 3.5 kilovolts but variac is not in normal position (step 8). 
2. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 


1. Partial short of variac 136 or transformer 131. la, Press VOLTAGE CURRENT toggle switch 115 
to current position. If current reading is nor- 
mal, fault is in the high-voltage power supply. 

b. Check capacitor 11 for a leak. 

c. Measure resistance of parallel combination of 
variac winding 136 and transformer primary 
131 between terminals 1 and 2 (fig. 123) of 
the variac. This resistance should vary evenly 


from zero to 5 ohms as variac control knob is 
rotated clockwise. 


d. If above test is not conclusive, check primary re- 
sistance of transformer 131 (terminals 1 and 2 
of transformer 131). This should be 6 ohms. 


Note. It is necessary to isolate transformer 131 from the 
variac 136 before making the measurement. 


e. Measure the secondary resistance of transformer 
131 (terminals 3 and 4). Resistance should be 
6 ohms. 


2. Defective meter circuit. 2a. If current reading is abnormal fault is in the 
meter circuit. 


b. Check meter as indicated in ch. 2, sec. III, para- 
graph 132. 


c. Check capacitor 17 for open or leak. 


d. Measure resistance of resistor 57-2. © Resistor 
should be 10,000 ohms. 


a 
K. SYMPTOMS: 


1. Overload relay 138 kicks off as HIGH VOLTAGE CONTROL knob is turned 
up (step 8). 
2. Meter reading returns to zero (step 8). 
3. All other indications normal (step 8). 
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PROBABLE LOCATION OF FAULT PROCEDURE 


1. Gassy oscillator tubes, 826. la. Substitute new tubes. 
; b. If trouble is not cleared, see item below. 


2. Short in d-c high-voltage circuit. 2. Make a complete check for short in the high- 
voltage circuit. The resistance at capacitor 11 
to ground should be about 8 megohms. 


L. SYMPTOMS: 
1. No voltage or current reading on meter 137 (step 8). 


2. Meter light 112 goes out due to a blown fuse or CIRCUIT BREAKER 117 
kicking out as variac control knob is turned clockwise (step 8). 


PROBABLE LOCATION OF FAULT PROCEDURE 
Note. If the circuit breaker has not kicked off replace fuse 
141-1 or 141-2. 


1. Shorted secondary of transformer 131. . la. Measure resistance of transformer secondary 
(terminals 3 and 4). This should be 12,000 
ohms. 

2. Short in plate circuit of h-v rectifier Tube 2. Check resistance between plate cap of VI-119 

VT-119. and ground. Resistance should be 14,000 
ohms. 


M. SYMPTOMS: 


1. Voltage meter reading lags, then jumps suddenly to a high value, and finally 
increases normally as variac control is rotated (step 8). 


2. Current shoots up to a high value and then drops back to zero as variac control 
| is rotated (step 8). 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Open in grid circuit of oscillator tubes, 826. 1. Check resistance of grid of tubes 826 to ground. 
Resistance should be 212K ohms. 


1, Current reading on meter 137 is zero as variac control is turned up (step 8). 
2. Voltage reading on meter 137 is normal as variac control is turned up (step 8). 
3. All other indications normal (step 8). 


N. SYMPTOMS: 
| 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Improper adjustment of bias control. la. Readjust bias control. 

b. If trouble is not cleared, see item below. 
2. Defective switch 115. 2a. Check switch for continuity. 


b. If trouble is not cleared, see item below. 
3. Defective bias potentiometer or potentiometer 3a. Check resistance of potentiometer 60. Resistance 
circuit. should vary from zero to 10,000 ohms as con- 
trol is varied. 
b. If trouble is not cleared, see item below. 
4. Defective positive low-voltage d-c power supply. 4a. Check the plate voltage of the blocking oscillator 
VT-—231. Plate voltage should be 380 volts. 
b. If plate voltage is abnormal check 1-v rectifier 
tube VT-—244 and its associated circuit. 
5. Defective stage in modulator channel. 5a. If plate voltage is normal, signal trace the modu- 
lator channel. 
b. Check resistor 70. Its resistance should be ap- 
proximately 4,700 ohms. 
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O. SYMPTOMS: 
1. Current reading on meter 137 excessive (step 8). 
2. Voltage reading on meter 137 normal (step 8). 
3. All other indications normal (step 8). 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Inrproper bias adjustment. 1. Readjust bias control on front panel of trans- 
mitter. 





P. SYMPTOMS: 
1. Overload relay 138 kicks off when voltage reads about 250 volts on meter 137 
(step 8). 
2. Current reading on meter 137 is high (step 8). 
3. All other indications normal (step 8). 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Open primary in transformer 133. la. Check continuity (terminals 1 and 2). 
Note. It is necessary to isolate transformer primary from 
rest of circuit. 
b. If trouble is not cleared, see item below. 
2. Defective bias rectifier Tube VT-—244 or asso- 2a. Turn the h-v control completely clockwise and 
ciated circuit. measure the voltage across resistor 68. Volt- 
age should be 380 volts. 
b. If voltage is abnormal, check bias rectifier Tube 
VT-244. | 
c. Make a complete check of bias power supply. 
3. Gassy oscillator tubes, 826. 3. If voltage across resistor 68 is normal check for 
gassy oscillator tubes 826 by replacement. 





Q. SYMPTOMS: 
1. Overload relay 138 kicks off at about 1,750 volts (step 8). 
2. Current surge is registered on meter 137 (step 8). 
3. All other indications normal (step 8). 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective wiring to capacitor 11. la. Make a continuity test from pin 4 of VT—119 to 
the capacitor. 
: b. If trouble is not cleared, see item below. 
2. Capacitor 11 open. 2a. Apply an ohmmeter across the two terminals of 


the capacitor. 
b. If the meter needle does not deflect, capacitor is 
open. Replace capacitor. 
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R. SYMPTOMS: 
1. Current reading of approximately 2 milliamperes on meter 137 when STANDBY 


OPERATE switch is in STANDBY position (step 8). 
2. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Improper bias adjustment of blocking oscillator. 1. Readjust bias control for zero current in STAND- 
BY position and approximately 2 milliamperes in 
OPERATE position. 
2. Defective meter. 2. Turn off all power to the transmitter and zero 
meter. 
S. SYMPTOMS: 


1. Pattern on test scope for position 5B (signal width) appears wider than normal. 
2. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective artificial line. la. Check for short in any of the capacitors 5, 6-1, 7, 
6-2, or 8. 


b. If trouble is not cleared, check inductors 140 A, 
B, C, or D for open circuit. 


T. SYMPTOMS: 
1, Transmitter signal width waveform not obtainable on test position 5B. 
2. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective relay 139 or a-c input circuit. _la. Check contacts of relay 139 for cleanliness. 

b. Check voltage across coil of relay 139 when inter- 
connector switch 115 is in SIGNAL WIDTH 
position. Voltage should be 6.3 volts. 

c. If voltage is normal, replace the relay. If voltage 
is not normal, make a continuity test from 
switch 115 in interconnector to relay 139 in 
transmitter. 





U. SYMPTOMS: 
1. No picture on test scope in position 5. 
2. Position 7 shows main IFF pulse with receiver grass. 
3. All other indications normal. 
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PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective monitoring section in transmitter. la. Replace monitoring diode 9006. 
b. Replace original diode, and insert new VT-202. 
c. Make a voltage and resistance check of the two 
stages above. 
d. If trouble is not cleared, see item below. ° 
2. Defective cabling to interconnector. __ 2. Make acontinuity test from the output of VT-202 
through plug 107 in transmitter, through plug 
105 in interconnector, to test switch 113C, ter- 
minal 5. 





134. Procedure For Replacing Defective Electrical 
Parts In Transmitter 
a. GENERAL. The information following is to as- 
sist the radar repairman in replacing defective elec- 
trical parts in Transmitter BC-1072-A. Note that 
such replaceable items as small resistors, capacitors, 
tube sockets, and tubes are not covered in these pro- 
cedures. Neither is a procedure given when the re- 
placement for the part presents no special difficulties. 
The replacement procedures following have been 
worked out experimentally and represent the shortest 
and best method of accomplishing the work. 
Cautions: (1) Before replacing a defective part, ob- 
serve carefully its position, method of mounting, and 
wiring. This insures the correct installation of the 
replacement part. 
(2) When removing such parts as relays, switches, 
_and terminal boards which have several wires attached 
to their terminals, be sure to tag the wires carefully 
so that they will be replaced in their proper position. 
(3) When disassembling a component, the screws, 
nuts, bolts, washers, and other small parts which are 
removed should be put in some small container to 
prevent their loss. 
b. List or Items CovEReEn. 
(1) Front panel of transmitter (par. 135). 
Meter light. 
Meter light socket and bracket. 
Meter. 
Pilot light jewel. 
Pilot light bulb. 
Pilot light socket. 
Pilot light jewel holder. 
Circuit breaker. 
(2) Top of transmitter chassis (par. 136). 
Transformers and chokes. 
Variac. 
Blower outlet. 
Overload relay 138. 
Capacitor 12. 
Artificial line. 
Relay 139. 
Power measurements unit. 
Vernier tuning flexible shaft. 
(3) Lower part and side of transmitter chassis 
(par. 137 ) . 
Connectors, Amphenol 108, 109, 107, and 106. 
Connector, Amphenol 105. 
Capacitor 11. 
Resistor 68. 
Capacitors 10-1, 10-2. 
Capacitors 9-1, 9-2. 
Antenna output line. 
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(4) Oscillator compartment (par. 138). 

Cathode line porcelain stand-off insulator. 

Antenna line porcelain stand-off insulator. 

Antenna line ceramic support. 

Cathode line ceramic support (upper line). 

Cathode line ceramic support (lower line). 

Grid line ceramic support (open end). 

Grid line ceramic support (shortened end). 

Porcelain tube sockets and porcelain tube 
socket stand-off insulators. 

Resistor 71. 

Capacitor 20 and antenna line. 

Capacitor 21. 

Resistor 71 mounting board. 

Cathode line (upper line). 

Cathode line (lower line). 

Grid line. 


135. Procedure For Replacing Items On Front Panel 
of Transmitter 

a. Meter Licut. (1) Remove the screws at the 
four corners of the meter light shield and remove 
the shield. 

(2) The lamp is seated in a bayonet type socket. 
To remove, press down and turn a quarter turn. 

(3) To install a new lamp, reverse removal pro- 
cedure. : 

b. Meter Licut Socket Bracket. (1) Proceed 
as above in removing meter light. After lamp has 
been removed, unsolder the two connections to the 
socket. 


(2) Remove the bracket and socket from the front 
panel by removing the one screw holding the bracket 
to the panel. 


(3) To install a new bracket socket, reverse the re- 
moval procedure. 

c. METER. (1) Remove the two bolted connec- 
tions from the terminals of the meter. 

(2) From the outside edge of the meter case on 
the front panel remove the three screws holding the 
meter to the panel and remove the meter. 

(3) To install the new meter, reverse the re- 
moval procedure. 

d. Pitot LicuHt JEwet. (1) Grasp the metal rim 
of the jewel and turn it; at the same time pull out- 
ward. If it cannot be moved, insert a screw driver 
between the metal rim and the panel and gently pry 
the assembly away from the panel. 

(2) To install the new jewel, simply push it into 
place in the holder. 

e. Prror Light Bus. (1) This bulb can be re- 
moved and replaced without taking the transmitter 
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from the rack. Simply remove the jewel, as described 
above, and unscrew the bulb from its socket. 

(2) To install the new bulb reverse the removal 
procedure. 

f. Pitot Licut Socket. 
connections to the socket. 

' (2) Compress the sides of the metal mounting 
clamp and unhook it from the pilot light jewel holder. 

(3) To install the new socket, reverse removal 
procedure. 

g. Prror Licht JEweL Hoxtper. (1) Remove 
the pilot light socket as described above; it is not 
necessary to unsolder the connections to the pilot 
light socket terminals. 

(2) From the back of the panel, remove the lock- 
nut which secures the holder to the panel. 

(3) Remove the holder by pushing it out through 
the front panel. 

(4) To install the new holder, reverse removal 
procedure. 

h. Crrcuir BREAKER. (1) Remove Tubes VT— 
_ 231, VT—-94, and VT—244 which are adjacent to the 
circuit breaker on the chassis. 

(2) From the front panel remove the two screws 
which hold the circuit breaker in place. 

(3) Withdraw the circuit breaker from the chassis 
as far as the wiring allows so that the terminal con- 
nections are accessible. 

(4) Remove the connections from the terminals 
at each end of the circuit breaker by removing the 
two screws which hold them in place. 

(5) To install the new circuit breaker, reverse re- 
moval procedure. 


(1) Unsolder the four 


136. Top of Transmitter Chassis 

a. TRANSFORMERS AND CHOKES. 
bolted connections from terminals. 

(2) Remove the bolts from the mounting flanges 
on the chassis. 

(3) To install new part, reverse removal pro- 
cedure. 

b. Vartac. (1) Remove knob by loosening set- 
screw in center of knob with a screw driver. 

(2) Remove the three nuts holding the terminal 
connections and remove the connections. 

(3) Remove the two bolts immediately above, and 
the one below, the adjusting shaft on the front of 
the mounting bracket. 

(4) To install new variac, reverse removal pro- 
cedure. 

c. BLOWER OvuTLeT. (1) Remove the entire 
blower outlet mounting bracket by removing the two 
screws holding it to the chassis. 


(1) Remove 


(2) Turn the assembly over and remove the two 
bolted connections. 

(3) Unscrew the two bolts from the top of the 
bracket and remove the defective outlet. 

(4) To install new outlet, reverse removal pro- 
cedure. 

d. OVERLOAD RELAY 138. (1) Remove the four 
screws holding the cover on the relay and remove the 
cover. 

(2) Unscrew the six slotted hexagonal nuts and 
remove the six connections to the relay. 

(3) Remove the four bolts at the corners of the 
mounting board and lift off the defective relay. 

(4) To install new relay, reverse removal pro- 
cedure. 

c. Capacitor 12. (1) Remove the three soldered 
connections and resistor 67 from the terminals of the 
capacitor. . 

(2) With an off-set screw driver, remove the two 
bolts holding the capacitor to the artificial line cover. 

(3) To install a new capacitor, reverse the re- 
moval procedure. 

f. ArtirictaL Line. (1) Remove the cover from 
relay 139 by removing the four screws attaching it 
to the artificial line cover and power measurement 
unit subchassis. 

(2) Remove the cover from the artificial line by 
removing the six bolts attaching the cover to the 
chassis. 

(3) Lift the cover clear of the artificial line. Do 
not remove any of the connections to capacitor 12. 


(4) Unscrew the four bolts holding the artificial 
line mounting board to the chassis and lift off the 
artificial line. 

(5) To install the new artificial lime, reverse re- 
moval procedure. 

Note. One of the bolts which holds the cover of the arti- 
ficial line to the chassis is also used to ground the shield of 
the r-f line inside the oscillator compartment. When replac- 
ing the artificial line cover, be certain to replace these two 
ground connections. There is also a ground from a common 
side of resistor 67 and capacitor 12 and this must be re- 
connected when the cover is replaced. 

g. Revay 139. (1) Remove the four screws 
which hold the cover of the relay, and remove the 
cover. . 

(2) Unsolder and remove the five connections to 
the relay. 

(3) From the oscillator compartment remove the 
four screws which hold the small cover over the 
soldered connections to the tap on the antenna line. 

(4) Unsolder the connections to the tap on the 
antenna lines. 
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(5) Unsolder and remove the four connections to 
the terminal strip on the power measurement sub- 
chassis. 

(6) Remove the four screws at the four corners 
of the power measurement subchassis and lift it from 
the main chassis. 

(7) From the under side of the power measurement 
subchassis, remove the terminal board by removing 
the two bolts at either end of the board. | 

(8) Lift the terminal board just enough to give 
access to the relay mounting screws and remove 
them. The relay may then be removed. 

(9) Before installing the new relay, solder a 
jumper wire across the two inside terminals. Com- 
pare these connections with those on the old relay to 
be certain the work has been done correctly. 

(10) To install the new relay, reverse the removal 
procedure. 

h. Power MEASUREMENT UNIT. (1) Remove 
the four screws which hold the cover of the relay 
139 and remove the cover. 

(2) If it is required that the entire power 
measurement unit subchassis be removed, it is neces- 
sary to unsolder the four connections to terminal 
board on the subchassis. 

(3) From the oscillator compartment, remove the 
four screws which hold the small cover over the 
soldered connections to the tap on the antenna line. 

(4) Unsolder the connections to the tap on the 
antenna line. 

(5) Remove the four screws at the four corners 
of the power measurement subchassis and lift it from 
the main chassis. 

(6) To replace the power measurement unit sub- 
chassis, reverse the removal procedure. 

3. VERNIER TUNING FLEXIBLE SHAFT. (1) With 
an Allen wrench loosen the two setscrews that hold 
the coupling to the vernier tuning control on the 
front panel and remove the coupling. | 

(2) Loosen the two setscrews on the phenolic 
coupling to the gear shaft and remove the coupling. 

(3) To install a new vernier tuning flexible shaft, 
reverse the removal procedure. 


137. Lower Part of Side and Bottom of Transmitter 
Chassis 

a. CONNECTORS, AMPHENOL, 106, 107, 108, AND 
109. (1) Unsolder the connections to the pins of 
the socket. : 

(2) Remove the screws from the four corners of 
the mounting plate and remove the connector. 

(3) To install new connector, reverse the removal 


procedure. 


b. CoNNECTOR, AMPHENOL, 105. (1) Unsolder 
the antenna connection and ground connection from 
the rear of the connector. 

(2) Irom the outside of the transmitter case, re- 
move the four screws within the circular cut-out 
portion of the assembly and remove the connector. 

(3) To install the new connector, reverse the re- 
moval procedure. 

c. Capacitor 11. (1) Short terminal of capaci- 
tor to ground with capacity safety shorting stick. 

(2) Remove high-voltage lead by unscrewing nut 
and slipping connection off terminal. 

(3) Loosen the bolt which holds the mounting 
clamp and slide the capacitor forward. 

(4) To install new capacitor, reverse removal pro- 
cedure. 

d. Resistor 68. (1) Remove modulator tube 801. 

(2) Remove nut from top of resistor. 

(3) Remove fiber and mica washer under nut. 

(4) Unsolder connection to resistor 61—4. 

(5) Remove ground connection. 

(6) Slide resistor off bolt. 

(7) Slide new resistor on bolt and reverse re- 
moval procedure. 

e. Capacitors 10-1, 10~2.. 
bolted connections to terminals. 

(2) Remove four screws holding mounting 
racket to chassis. 


(1) Remove two 


(3) Lift mounting bracket out and remove the 
defective capacitor. 


(4+) When installing the new aescien be sure 
that the fiber separators are included in the assembly. 

(5) To install new capacitor, reverse removal pro- 
cedure. 

f. Capacitors 9-1, 9-2. (1) Remove capacitor 
11. (See removal procedure listed above. ) 


(2) -Unsolder the two connections to the terminals 
of capacitors 9-1, 9-2. 

(3) Remove bolt holding mounting clamp around 
capacitor. 

(4) Open the clamp sufficiently to allow the ca- 
pacitor to be withdrawn. 

(5) Withdraw the capacitor from the clamp. 

(6) To install new capacitor, reverse removal pro- 
cedure. | 

g. ANTENNA Output Ling. (1) From the back 
of connector 105, unsolder the antenna and ground 
connections. 

(2) Remove the four mounting ascii which 
secure the line to the chassis. 

(3) Remove the four screws which hold the small 
metal cover inclosing the soldered tap connection to 
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.1@ power measurement unit and unsolder the con- 
tection. _ 

(4) Unsolder the tap to the antenna line. 

(5) The line may then be removed from the oscil- 
lator compartment. a 

(6) To install a new line, reverse the removal pro- 
cedure. 


138. Procedure For Replacing Items in ‘Oscillator 
Compartment 


lo replace any of the parts listed below it is neces- 
sary to remove the case from the oscillator compart- 
ment. To accomplish this, perform the 23 basic 
steps. (See par. 203a through w.) After the 23 
basic steps are completed, refer to the following de- 
tailed description for the procedure for the replace- 
ment of each item: 

a, CaTHODE LINE PorcELAIN STAND-OFF INSULA- 
ToR. (1) Perform the 23 basic steps. (See par. 
203a through w.) 


(2) From the back of. the insulator, remove the 
one screw which attaches it to the shorting bar. 

(3) Remove the three bolts which attach the in- 
sulator to the panel, and slide the insulator out. 

(4) To install a new insulator, reverse the re- 
moval procedure. 

b. ANTENNA LINE PoRCELAIN STAND-OFF IN- 
SULATOR. (1) Perform the 23 basic steps. (See 
par. 203a through w.) 

(2) Remove the screw which attaches the insula- 
tor to the antenna line. 


(3) Remove the screw which attaches the insula- 
tor to the panel and remove the insulator. 

(4) To install a new insulator, reverse procedure. 

c. ANTENNA Ling Ceramic Support. (1) Per- 
form the 23 basic steps. ( See par 203a through w.) 

(2) With an Allen wrench, loosen the setscrews 
and remove the shorting bar at the end of the an- 
tenna line. 

(3) Remove the two bolts from each end of the 
ceramic support and remove the support from the 
metal upright. 

(4) To install a new ceramic support, reverse re- 
moval procedure. 

d. CATHODE LINE CERAMIC SupPporT (UPPER 
Line). (1) Perform the 23 basic steps. (See par. 
203a through w.) 

(2) Remove the two bolts holding the metal bar 
on the outside of the ceramic support. 

(3) With an Allen wrench loosen the four set- 
screws which hold the shorting bars in place on the 
upper cathode lines. 
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(4) Pull the metal bar forward which will remove 
the outside sheath of the lines. 

(5) Remove the two bolts from either end of the 
support and remove the support from the metal up- 
rights. 

(6) To install new ceramic support, reverse the re- 
moval procedure. 

e. CaTHOnE Liye Ceramic Support (Lower 
LINE). (1) Perform the 23 basic steps. (See par. 
203a through w.) 

(2) Drop the bottom plate by removing the six 
screws attaching it to the mounting panel, metal up- 
right, and tube socket mounting. brackets. 

(3) Remove the outer plate of capacitor 21 by en- 
tirely removing the setscrews which attach the grid 
leads (pins 3 and 5) to the capacitor. 

(4) Remove the four screws holding the gear as- 
sembly mounting bracket to the tube socket mounting 
bracket. 

(5) Remove the two screws holding the grid line 
brackets to the mounting panel. 

(6) This exposes the under side of the tube sockets. 

(7) Unsolder the cathode connections at lug at- 
taching it to the cathode line. 

(8) Unsolder pin 4 filament leads at the pin. 

(9) Remove the four screws attaching the porce- 
lain sockets to the tube socket porcelain stand-off in- 
sulator, 

(10) Lift off the porcelain tube sockets which make 
accessible the six screws holding the cathode line 
(lower line) to the cathode line ceramic support 
(lower line). Remove these six screws. 

(11) Loosen four Allen setscrews on the shorting 
bars. 

(12) The cathode line (lower line) may now be re- 
moved. 

(13) Remove the two screws which hold the cath- 
ode line ceramic support (lower line) to the metal 
uprights. 

(14) To replace, reverse procedure. 

f. Gam Line Ceramic Support (Open Enp). 
(1) Perform the 23 basic steps. (See par. 203a 
through w.) 

(2) Perform steps 2 to 5 of the cathode line ce- 
ramic support (lower line) removal procedure. 

(3) Remove the four screws holding the grid lines 
to the support. 

(4) Remove the two screws attaching the support 
to the gear assembly mounting bracket. 

(5) To replace, reverse removal procedure. 

g. Grip Line Ceramic Support (SHORTED END). 
(1) Perform the 23 basic steps. (See par. 203¢ 
through w. ) 
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(2) Perform steps 2 to 5 of the cathode line ce- 
rasttic support (lower line) removal procedure. 

(3) Remove the two screws holding the shorting 
bar to the support. 

(4) Remove the two screws holding the support 
to the grid line brackets. 

(5) To replace, reverse removal procedure. 

h. FPPorcerain Tuse Sockets AND PoRCELAIN 
Tuse Socxer STanp-orF Insutator. (1) Perform 
the 23 basic steps (par. 203a through w). 

(2) Perform steps 2 to 9 of the cathode line ce- 
‘’amac support (lower line) removal procedure. 

(3) Tube sockets may now be lifted off. 


4. Resistor 71. (1) Perform the 23 basic steps 
(par. 203a through w). 

(2) Drop the bottom plate by removing the six 
screws attaching to it the mounting panel, metal up- 
right, and tube socket mounting bracket. 

(3) To replace, reverse removal procedure. 

j. Capacitor 20 AND ANTENNA Ling. (1) Ca- 
pacitor 20 is an integral part of the antenna line. In 
order to replace capacitor 20, it is necessary to replace 
the entire antenna line assembly which includes ca- 
pacitor 20. 

(2) To begin this replacement perform the 23 
basic steps. (See par. 203a through w.) 
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(3) With the Allen wrench loosen the two set-' 


screws on the shorting bar and remove it from the 
antenna line. 

(4) Remove the two screws which attach the an- 
tenna line to the stand-off insulators and remove line. 

(5) To install the new antenna line and capacitor, 
reverse the removal procedure. 

Caution: After the antenna line is installed, bring 
the capacitor plates together and make certain that 
they are parallel before tightening the stand-off in- 
sulator and the Allen setscrews. Then separate them 
at least 0.2 inches and have the entire capacitor ap- 
proximately centered. 

k. CAPACITOR 21. (1) Perform the 23 basic steps. 
(See par. 203a through w.) 

(2) Drop the bottom plate by removing the six 
screws attaching it to the mounting panel, metal up- 
rights, and tube socket mounting bracket. 
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(3) The gear assembly may now be moved by un- 
screwing the three screws that have become accessible. 

(4) With an Allen wrench remove the middle sec- 
tion of capacitor 21 and if either of the side sections 
need replacing, unscrew and remove the tube grid pin 
lines and slide that section off. 

(5) To install new capacitor, reverse removal pro. 
cedure. 

1. Resistor 71 MountinG Boarp. (1) Perform 
the 23 basic steps. (See par. 203a through zw.) 

(2) Perform steps 2 to 6 of the cathode line ce- 
ramic support (lower line) removal procedure, ¢ 
above. 

(3) Unsolder the plate line at one end of resistor 
71 and the black covered high-voltage line at the other 
end. 


(4) Remove the fcur screws at the corner of the 
mounting board. 
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(5) To install new board, reverse removal proce- ramic support (lower line) removal procedure, e 
dure- above. 

yt. CATHODE Line (Upper Line). (1) Perform (3) If it is desired to remove the inner cathode 
the ZS basic steps. (See par. 203a through w.) line, loosen the screws at the shorted end of the line 


and pull out. 

Caution: When replacing, make sure that the fiber 
insulating tube has been placed in the outer line first. 

o. Grip Line. (1) Perform the 23 basic steps. 
(See par. 203a through w.) 

(2) Perform steps 2 to 5 of the cathode line ce- 
rainic support (lower line) removal procedure, e 
above. 

(3) Remove the four screws holding the lines to 


(2) Perform steps 2, 3, and 4 of the cathode line 
ceramm2ic support (upper line) removal procedure, d 
abov € - 

(3) If it is desired to remove the inner cathode 
line, I«osen the screws at the shorted end of the line 
and pull out. 

Caietion: When replacing, make certain that the 
fiber amsulating tube has been placed in the outer line 


































irst. = the support. 
7. €caTHODE LINE (Lower Line). (1) Perform (4) Loosen the Allen setscrews and pull grid line 
the 23 basic steps. (See par. 203a through w.) out. 
(2) Perform steps 2 to 12 of the cathode line ce- (5) To replace, reverse removal procedure. 
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Figure 121. Transmitter terminal boards T61, T62, T63, and T64, voltage and resistance measurement. 
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Section IV. RECEIVER OF RC—-148 AND RC—148-B8 


139. Reference Data 


To assist the maintenance man while trouble shoot- 
ing on the receiver, figures are provided. In section 
IV, chapter 1 there are partial schematics and block 
diagrams, and at the end of this section there are 
groups of figures containing views of the receiver, 
a complete schematic and wiring diagram, drawings 
of terminal boards, voltage and resistance measure- 
ments, and waveforms. 


140. Introduction ; 


In section IT trouble shooting based on the starting 
procedure is discussed. On the basis of step 3 which 
involves switching the receiver ON-OFF switch to 
the ON position, troubles, chiefly in the a-c circuit 
of the receiving system, can be spotted. The first 
four symptoms listed on the trouble-shooting chart 
deal with troubles of this nature. There are, how- 
ever, many symptoms which are revealed on the 
radar display oscilloscope while the set is in opera- 
tion, or by means of test positions and the range 
oscilloscope. Troubles of this nature in the receiv- 
ing system are discussed in this section. 


141. Localizing Trouble To Receiver 


a. If the IFF receiver grass and the transmitter 
pulse are not seen on the screen of the display oscil- 
loscope when the SELECTOR switch is in the 
OPERATE position, but if the normal radar traces 
are present, the trouble may be isolated with the aid 
of the test switches, to one of the major components. 
There are two possible reasons for this fault. Either 
the interconnector is faulty or the receiver is not 
operating. To determine which of these two is at 
fault, leave the SELECTOR switch on OPERATE 
and turn the TEST switch to position 7. If the re- 
ceiver grass and transmitter pulse are now observed 
on screen of the test oscilloscope when properly ad- 
justed, the receiver is working properly and it can 
be concluded that the interconnector is not operating 
correctly. (See sec. V.) If no grass is observed, 
the receiver is faulty. Test position 7 may always 
be used to check the operation of the receiver. 


b. ‘rouble in the display oscilloscope is evidenced 
by the lack of any picture on the screen or the 
presence of a distorted one when the SELECTOR 
switch is on STANDBY. In this case, reference 
should be made to the technical manual on Radio 
Set SCR-268. | 
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c. If there is an abnormal picture on the display 
scope when the SELECTOR switch is on OPER- 
ATE, but a normal one when on STANDBY, 
trouble shoot the interconnector. (See sec. V.) 


142. Use of Trouble-Shooting Chart 


When the trouble has been localized to the receiver, 
careful attention should be paid to the tuning eye 
and the dial lights. The significance of any abnormal 
conditions is given in the trouble-shooting chart 
which follows. By means of the chart, troubles may 
te localized to a section in the receiver without re- 
moving the receiver from the rack. When the 
trouble-shooting chart is used, it is assumed that the . 
transmitter has been checked and found to be in 
operation, the SELECTOR switch is in position 
4 or 5, and the TEST switch on the interconnector 
is in position 7. 


143. Signal Substitution 


a. GENERAL. When the trouble is localized to a 
section, such as Symptom H, where the trouble is 
within the i-f section, or Symptom I, where the 
trouble is in the r-f section, localization to a stage 
is possible by the method of signal substitution or 
by the use of voltage and resistance measurements. 
At this time, the receiver should be removed from 
its rack. 


b. How to Set Up REcEIVER For SIGNAL Sus- 
STITUTION. (1) Description of equipment needed. 
(a) Test scope. Any test scope may be used. 


(b) Stgnal Generator (I-198-A). This is an r-f 
generator with a range limited to the i-f frequency of 
the receiver. It has a graph on the inside of the 
iront cover which furnishes the dial settings for the 
srequencies needed. There is a rough gain control 
called the “Multiplier” and a fine gain control which 
is called the “Output.” There is a shielded lead 
from the signal generator near the OUTPUT con- 
trol which is the output lead. 


(c) Gain box (fig. 126). This is essentially a 
potentiometer inclosed in a shielded box to replace 
the GAIN potentiometer in the interconnector. This 
is easily constructed by soldering one end of an alli- 
gator clip lead to the variable tap of a 3,500-ohm 
potentiometer. The alligator clip should be clasped 
to pin B of connector 125 on receiver. One end of 
the potentiometer should be soldered to a terminal 
on the box inclosing the potentiometer. This 
terminal should be grounded by a lead run to the 
receiver chassis. 
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= TL 42389 
Figure 126. Gatn box, sc ic. 


(d) A-c input cable for receiver (cable 103). 
This is the spare transmitter power cable. 

(2) Connecting equipment for signal substitution. 
(a) Plug the line cord from the signal generator into 
the 110-120-volt a-c outlet. (See fig. 127.) 

(b) Plug the line cord from the test scope into the 
110-120-voit a-c outlet. 

(c) Use the spare transmitter power cable 103 for 
receiver power, plug it into the 110-120-volt a-c out- 
let. It will be necessary to make a few changes at one 
end of the cable to make it fit an ordinary outlet plug. 
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Figure 127. Receiver, set up for signal substitution, block 
diagram. 


(d) Connect the Y-input lead of the test scope to 
pin C of connector 125 on the receiver. 

(e) Connect the alligator clip of the gain box to 
pin B of connector 125 on the receiver. 
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(f) On the connection from the signal generator 
to the receiver an adaptation must be made on the 
signal generator output plug to allow the high side of 
the generator output to be placed at various points for 
testing the receiver. (See fig. 107.) Connect a wire 
lead to the negative part of the generator output plug 
by unscrewing the plastic portion a couple of turns 
and wrap one turn of wire around the threads and 
retighten. Connect an insulated lead around the por- 
tion of the plug on the outer side of the insulating 
washer. This lead should have an alligator clip (or 
probe) on it so that a good connection can be made on 
the various circuits being tested. The wire from the 
negative part of the generator output is grounded on 
the receiver chassis. The alligator clip (or probe) is 
used to apply the test signal to the various circuits 
being checked. 

c. PRELIMINARY ADJUSTMENT OF EQuIPMENT. 
(1) Signal generator. (a) Put C.W.-MOD switch 
to MOD position. 

(b) Put ON-OFF switch to the ON position. 

(c) Turn MULTIPLIER and OUTPUT to the 
maximum range (clockwise). — 

(d) Using information on chart on inside of cover, 
adjust calibration dial for 11 miegacycles. 

(2) Receiver. Put ON-OFF switch to ON posi- 
tion and allow receiver 1 minute to warm up. 

(3) Gain box. Place the variable tap of the poten- 
tiometer to approximately its midpoint. 

(4) Test scope. (a) Put ON-OFF switch to the 
ON position. 

(5) Adjust sweep frequency so that several cycles 
of output wave may be seen. 

(¢) Adjust Y-gain control to give a pattern of ap- 
proximately 2 inches. | 

(2) Be sure to connect all chassis together and 
ground them. 


144. Method of Signal Substitution 


a. The procedure of signal substitution consists of 
putting a signal into the grid of a tube and Seeing if 
that signal, amplified, appears on the plate as evidence 
that the signal has passed through the tube. When 
the signal placed on the grid can be pick up on the 
plate it is assumed that the tube and its various circuit 
elements are working normally. On rare occasions 
a signal is passed through a circuit in a seemingly 
normal manner due to the capacitive action of the tube 
or circuit. The gain, however, of that stage is lost 
and there is no amplification. After very little expe- 
rience with signal substitution this action is easily 
detected. 
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Figure 128. Adaptation of signal generator output lead for signal substitution. 


b. The signal from the signal generator should be 
applied to the grids and plates of the different stages, 
starting from the cathode follower and working back 
through the stages up to the mixer, being sure the 
signal is connected from the signal generator to the 
plate and then to the grid of each successive tube. 
While working back through the stages the gain of 
the signal generator should be cut down so as not to 
overdrive the stage. This reduction of generator out- 
put will show that gain is being obtained through the 
various amplifier stages. When a stage is bad, the 
signal will not get through or there will not be normal 
gain. The five i-f stages, the 2d detector, video ampli- 
fier, the cathode follower, and the mixer or modulator 
stages can be checked by this method. The two r-f 
stages and the local oscillator stage cannot be checked 
by the signal generator provided with the IFF test 
Set. 

c. When the signal is lost in any given stage, the 
trouble is isolated to that stage and the circuits di- 
rectly connected to it. From this point on, the exact 
trouble should be located by means of voltage and 
resistance measurements. (See sec. I, ch. 2.) 


145. Checking Video Section 


If the trouble appears to be in the video section of 
the receiver, as in Symptom E, the following method 
can be used as a quick and accurate: check of the 
section. 

a. Place a jumper from a 6.3 a-c voltage source, 
such as terminal 19 of terminal board R23, to the 
cathode of the cathode follower, pin 3 or 6 (VT- 
231). Ifa slightly distorted sine wave is seen on the 


radar scope, then the output circuit of the cathode 
follower is good. Place the jumper on the grid of the 
cathode follower (VT-231) (pin 1 or 4) and if a 
slightly distorted sine wave is seen on the scope, the 
cathode follower is known to be good. Place the 
jumper, from the 6.3 a-c voltage source, to the plate 
of the video (6SH7) to determine whether the coup- 
ling network is good. The same signal should be 
found on the scope as from the grid of the cathode 
follower. Next place the jumper from the a-c voltage 
source, to the grid of the video amplifier (6SH7) 
(pin 4). The scope picture should now be a sine wave 
distorted approximately to a square wave. Put the 
jumper on the plate of the second detector (VT-90) 
(pin 5) to determine whether the coupling network 1s 
good. 

b. The a-c signal should be seen on the scope each 
time the jumper is placed on one of the above points. 
If the signal is lost, the trouble is in that stage and its 


- connecting circuits. Voltage and resistance measure- 


ments should be made to determine the exact cause of 
the trouble. : 


146. Receiver Alignment Using Tuning Eye 
Indicator 

a. EQUIPMENT NEEDED FOR RECEIVER ALIGNMENT. 
(1) Signal Generator I-198—A. 

(2) Aligning screw driver. 

(3) A-c input cable for receiver (cable 103). 

(4) Gain box. 

b. CONNECTING THE EQUIPMENT FOR ALIGNMENT. 
(1) Plug the line cord from the signal generator into 
the 110-120-volt a-c outlet. 
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(2) Plug in the a-c input cable for the receiver into 
the 110-120-volt a-c outlet. 

(3) Connect the alligator clip of the gain box to 
pin B of connector 125 on receiver. 

c. ALIGNMENT ProcepurRE. Alignment of the 1-f 
stages of the receiver is carried out best with the 
receiver bottom plate fastened in place. This will 
help to prevent excessive regeneration. The align- 
ment procedure is as follows: 

(1) Remove oscillator Tube VT-94. 


(2) Turn variable control of gain box completely 
counterclockwise. This insures maximum gain. 

(3) Connect 110-120-volt ac to the a-c input re- 
ceptacle at the rear of the receiver. 

(4) Snap the ON-OFF switch to the ON position. 

(5) Connect the unmodulated signal from Signal 
Generator I-198~-A to the I.F. IN jack. To prevent 
the system from breaking into oscillation, alignment 
should first be made at reduced input. 

(6) Set the generator to 11 megacycles. 

(7) Adjust the eye transformer tuning slug for 
maximum closing of the tuning indicator eye. If the 
eye closes completely, reduce the output of the signal 
generator until maximum closure is clearly indicated. 

(8) Set the generator to 10.5 megacycles. 

(9) Adjust the second detector transformer tuning 
slug for maximum closing of the tuning indicator eye. 
(10) Set the signal generator to 8.9 megacycles. 

(11) Adjust the fifth i-f and third i-f transformer 
tuning slugs, in order, for maximum closing of the 
tuning indicator eye. 

(12) Set the signal generator to 13.1 megacycles. 

(13) Adjust the fourth i-f and second i-f trans- 
farmer tuning slugs, in that order, for maximum 
closing of the tuning indicator eye. 

(14) Set the signal generator to 11 megacycles. 


(15) Adjust the first i-f transformer tuning slug - 


for maximum closing of the tuning eye. 

d. OSCILLATION. If the system breaks into oscil- 
lation during adjustment, as evidenced by complete 
closure of the eye with no signal input, turn the slugs 
of the fifth and third i-f transformers all the way in. 
Then complete the adjustment of all the other trans- 
formers before returning to the fifth and third. 

e. EXCESSIVE REGENERATION. To check for exces- 
sive regeneration in the i-f system, the signal gen- 
erator should be adjusted to a frequency of 11 
megacycles and the output adjusted to zero. A zero- 
to-1 milliammeter plugged into the I.F. OUT jack 
should read less than 0.3 milliamperes. 
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147. Additional Alignment Procedure Using Tuning 
Eye Indicator 


a. To align the 1-f system when considerable mis- 
alignment has been caused by accident or replacement 
of i-f transformers, the following procedure should be 
followed: 

(1) Remove oscillator Tube VT—94. 

(2) Connect the unmodulated output of the Signal 
Generator I—198—-A betweeri the grid and ground of 
the fifth i-f amplifier Tube VT—176. 

(3) Set the frequency at 11 megacycles. 

(4) Adjust the eye transformer, 99, for maximum 
closing of the tuning indicator eye. 

(5) Set the frequency at 10.5 megacycles. 

(6) Adjust the second detector transformer, 98, 
for maximum closing of the tuning indicator eye. 

(7) Shift the generator connections to grid and 
ground of the fourth i-f stage, VT-176. 

(8) Set the frequency at 8.9 megacycles. 

(9) Adjust the fifth i-f transformer, 97-2, for 
maximum closing of the tuning indicator eye. 

Note. Care should be taken not to overload the tuning 


eye. This overload is indicated by an overlapping in the 
eye. To prevent this, reduce the signal generator output. 


(10) Shift the generator connections to grid and 
ground of the third i-f stage, VT-112. 

(11) Set the frequency at 13.1 megacycles. 

(12) Adjust the fourth i-f transformer, 96-2, for 
maximum closing of the tuning indicator eye. 

(13) Shift the generator connections to grid and 
ground of the second i-f stage, VT-112. 

(14) Set the frequency at 8.9 megacycles. 

(15) Adjust the third i-f transformer, 97-1, for 
maximum closing. of the tuning indicator eye. 

(16) Shift the generator connections to grid and 
ground of the first i-f stage, VT-112. 

(17) Set the frequency at 13.1 megacycles. 

(18) Adjust second i-f transformer, 96-1, for 
maximum closing of the tuning indicator eye. 

(19) Shift the generator connections to the I.F. 
IN jack, 129-1. 

(20) Adjust the first i-f transformer, 95, for 
maximum closing of the tuning eye. 

b. If the i-f system breaks into oscillation at any 
time, turn the slugs of the fifth and third 1-f trans- 
formers all the way in. Then complete the adjust- 
ment of all the other transformers before returning 
to the fifth and third. 


148. Receiver Alignment Using Test Scope 


a. The equipment needed to tune the i-f stages 
includes a signal generator, oscilloscope (or output 
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Figure 129. Receiver set up for alignment procedure. 


meter), and a tuning screw driver. Since wave- 
shape and signal-to-noise ratio may be directly ob- 
served on .an oscilloscope, the scope is to be pre- 
ferred to the output meter. 

b. A few precautionary measures to insure uni- 
form results are necessary : 

(1) Keep the equipment close together. 

(2) Connect all chassis together with several short 
leads. 

(3) Ground the chassis. 

c. Preliminary to the alignment of the receiver, 
the following steps must be taken (fig. 129) : 

(1) Connect alligator clip of gain box to pin B of 


connector 125 on receiver. Turn variable control > 


of gain box completely counterclockwise. This in- 
sures maximum gain. 

(2) Connect Y-input lead of test scope to pin C 
of, connector 125 of receiver. 

(3) Connect the output of signal generator to the 
I.F. IN jack 129-1. 

(4) Turn the equipment on and allow it to warm 
up for a few minutes. 


d. After the equipment has reached its normal . 


operating temperature, proceed as follows: 

(1) Adjust the tuning dial of the signal generator 
for an output frequency of 11 mc/s. 

(2) Increase the output level from zero until a 
picture 1S formed on the scope as shown in figure 
130. 
ye 3) Adjust the core of the i-f coils of first and 
cixth transformers for maximum deflection on the 


scope. When this adjustment is being made, de- 
crease the signal output of the signal generator to 
maintain the same deflection as in (2); otherwise 
distortion of the output due to overloading will cause 
misleading results. Observe this precaution each 
time an i-f stage is adjusted. 

(4) Change the frequency of the signal generator 
to 13.1 mc/s and adjust i-f coils 2 and 4 for maxi- 
mum deflection on the scope. 

(5) Change the frequency of the signal gen- 
erator to 8.9 mc/s and adjust i-f coils 3 and 5 the 
same way. 

(6) Set the signal generator to 11 mc/s and ad- 
just the tuning eye tuned circuit (eye transformer ) 
for maximum closure of the eye. (The signal level 
may have to be increased.) 
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Figure 130. Scope pattern for alignment procedure. 
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149. Receiver Trouble-shooting Chart 





A. SYMPTOMS: 


1. Panel lamps, 126-1 and 126—2, do not light (step 3). 
2.1 uning eye does not light (step 3). 


3. All other indications normal (step 3). 





PROBABLE LOCATION OF FAULT 


1. A-c input circuit in receiver. 


2. A-c input circuit from transmitter plug 109 to 
receiver plug 124. 





B. SYMPTOMS: 


PROCEDURE 
la. Check fuse 135 for open. 


b. If fault is not cleared, make a continuity test 
from plug 124 on receiver through receiver 
switch 127. 


. Check primary of transformer 103 for open. 
d. If fault is not cleared, see item below. 
2a. Check the line voltage at plug 124. 


ar) 


b, If there is no voltage, make a continuity check 
from plug 108 in transmitter through plug 109 
in transmitter to plug 124 in receiver. 


1. Panel lamps do not light (step 3). 


2. Tuning eye lights (step 3). 


3. All other indications normal (step 3). 





PROBABLE LOCATION OF FAULT 
1. Defective light bulbs. 


2. Defective switch 128. 


3. Defective panel light circuit. 
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PROCEDURE 
la. Check by replacing light bulbs. 
b. If fault is not cleared, see item below. 


2a. Turn off receiver switch and make a continuity 
test across the switch. 


b. If fault is not cleared, see item below. 


3. Make a continuity test from terminals 8 and 9 
of transformer 103 to the terminals of the 
light bulbs. ° 
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C. SYMPTOMS: 
1. Tuning eye does not light (step 3). 
2. Panel lamps light (step 3). 
3. All other indications normal (step 3). 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective tuning indicator tube. la. Check tube by replacement. 

b. If fault is not cleared, see item below. 

2. Defective power supply or wiring to tuning indi- 2n. Check for plate voltage at pins 2 and 4 of the 
cator tube. tuning indicator tube. 

b. If there is no voltage at the pins, turn the power 
off and make a continuity test from pin 6 of 
transformer 103 to pins 2 and 4 of the tuning 
indicator tube through switch 128. 

c. If fault is not in the wiring, make a complete 
check of the power supply. 

d. If fault is not cleared, see item below. 

3. Defective tuning indicator circuit. 3. If there is voltage at pins 2 and 4 of the tuning 
indicator tube check the voltage and resistance 
values at all the other pins of the tube. 





D. SYMPTOMS: 
1. Circuit breaker on transmitter kicks off (step 3). 


2. All indicator lamps go out (step 3). | 








PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective circuit breaker 117. 1. Measure voltage at junction of resistor 77 and 


choke 102. Voltage should be 270 volts. If 
voltage is normal, trouble is in circuit breaker. 
Replace circuit breaker with a spare. 

2. Short in receiver power supply. 2. If voltage is not normal at junction of resistor 
77 and choke 102 check the power supply for a 
short. 





| =. SYMPTOMS: 

| 1. Grass and main IFF pulse do not appear on radar scope. 
| 2. Tuning eye VT-215, can be closed. 

| 3. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective video or cathode follower stage in re- la. Place test switch in position 7. 
ceiver. | b. If pattern on test scope shows no grass and no 


main pulse, trouble is in receiver. 
c. Check tube and associated circurt of video stage. 
d. Check tube and associated circuit of cathode fol- 


lower. 
2. Defective IFF switching channel in intercon- 2a. If pattern on test scope for position 7 is normal, 
nector. trouble is in interconnector. 


b. See paragraph 156, Symptom E. 
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F. SYMPTOMS: 


1. Tuning eye VT-215, does not light. 
2. Grass and main IFF pulse do not appear on radar scope. 
3. Panel lamps 126-1 and 126-2 light. 


4. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective power supply in receiver. 1, Check rectifier tube and associated circuit. 
G. SYMPTOMS: 


1. Tuning eye VT—215 does not light. 


2. All other indications normal. 


| 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective tuning indicator stage. la. Check tube VT-215 by replacement. 
| b. If trouble is not cleared, replace tube and make 
a voltage and resistance check of the stage. 
Check switch 128 for continuity. 





H. SYMPTOMS: a . 4 


1. No grass or signal oii radar scope. a oi | 
ne TS Wye Bas 
.2. Tuning eye ViJ-215 does not close. 
3. All other:indications normal. | 
ae J . 2 | 3 
PROBABLE LOCATION, GF FAULT PROCEDURE 
1. Defective stage from 2d i-f amplifier to 2d detector la. Isolate trouble to stage by signal substitution. 
inclusive. — b. Make a resistance and voltage check of the sus- 
pected defective stage and the stage preceding 
it. 





I. SYMPTOMS: | 
1. Main II°F pulse does not show through grass. 
2. Grass appears normal. 7 : 
3. Tuning eye will not close. | 7 
4. All other indications normal. | 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective r-f tuning head. la. Check gearing for proper mechanical connection. 


b. Make a complete voltage and resistance check of 


the r-f stages. 
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J. SYMPTOMS: 
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1. Grass on radar scope barely perceptible. 


2. Eye does not close. 


3. All other indications normal. 


PROBABLE LOCATION OF FAULT 
1. Defective first 1-f stage. 


| K. SYMPTOMS: 


PROCEDURE 
1. Check tube and associated circuit of Ist i-f stage. 


1. Tuning eye VT-215 does not light. 
2. Panel lamps 126-1 and 126-2 do not light. 


| 3. Grass on radar scope normal. 


PROBABLE LOCATION OF FAULT 
1. Defective switch 128. 


150. Procedure For Replacing Defective Electrical 
Parts in Receiver 

a. InTRopucTION. The information following is 
to assist the radar repairman in replacing defective 
major parts in the receiver. Note that such replace- 
able items as small resistors, capacitors, tube sockets, 
and tubes are not covered in these procedures. 
Neither is a procedure given when the replacement of 
the part presents no special difficulties. The pro- 
cedures given in this section cover only items difficult 
to replace. These procedures have been worked out 
experimentally and represent the shortest and best 
method of accomplishing the work. 

Cautions: (1) Before replacing a defective part, 
observe carefully its position, method of mounting, 
and wiring. This insures the correct installation of 
the replacement part. 

(2) When removing such parts as switches and ter- 
minal boards, which have several wires attached to 
their terminals, be sure to tag the wires carefully so 
that they will be replaced in their proper positions. 
(3) When disassembling a component, the screws, 
nuts, bolts, washers, and other small parts which are 
removed, should be put in a small container to prevent 
their loss. 

b. List or ITEMS CovERED. 

(1) Front panel (par. 151). 

Fuses. 

Toggle switch. 
Interlock switch. 
Window glass. 


PROCEDURE 
1. Check switch for continuity. Replace if defective. 


(2) Under side (par. 152). 
R-f tuning head. 
Antenna input conduit. 
Tuning indicator tube clamp. 
I-{ transformers. 
Transformers, chokes, and filter capacitors. 
Jacks. 
Capacitor No. 14. 
Fuse holder. 


151. Front Panel of Receiver 


a. Fuses. See transmitter, front panel. 

b. ToccGLe Switcw. See transmitter, front panel. 

c. INTERLOCK SwitcH. See transmitter, top side. 

d. Winvow Gtiass. (1) Remove r-f tuning head. 
See procedure in paragraph 152. 

(2) Remove brackets which hold glass and remove 
the glass. 

(3) To install new glass, reverse removal proce- 
dure. 


152. Under Side of Receiver 

a. R-F Tuninc Heap. (1) With an Allen 
wrerch, remove the tuning knobs from the front 
panel. 

(2) Remove all screws shown in figure 255. 

(3) Pull the front panel forward and drop it down 
to clear receiver chassis. 

(4) Remove tuning indicator Tube VT—215 (6E5) 
and place it in back of chassis. (See fig. 256.) 
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(5) Remove the metal plate on the bottom of the 
tuning head by taking off the nuts and screws indi- 
cated as ‘4 in figure 256. 

(6) Unsolder wire in the i-f conduit from lug 5 
of the first i-f transformer. (See fig. 256.) 

(7) Unsolder the i-f conduit from the lug adjacent 
to the Tube VT-112. 


(8) Unsolder the capacitor at the end of the orange 
lead (the antenna conduit) from the antenna coil. 

(9) Remove the clamp which holds the antenna 
conduit to the tuner case. 

(10) Remove the red and yellow leads from ter- 
minals 25 and 28 respectively. 
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"9006" 6SH7T "6SH7 126-2 


| 96-2 133 
VTI-I2 VT-244 VT-I76 97-2 
C6ACT) C5U4G) C6AB7). 


(11) Remove r-f tuner head from receiver chassis 
by removing screws B (fig. 256) and lifting tuner 
head free. 

(12) To install spare r-f tuner head, carefully 
place it in position in receiver chassis and reverse 
removal procedure. 

b. ANTENNA Input Conpuirt (fig. 256). (1) Un- 
solder capacitor at end of orange lead (the antenna 
conduit) from the antenna coil. 

(2) Remove the four screws which hold antenna 
conduit to connector 123. 


(3) To install a new conduit, reverse the removal 
procedure. 
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Receiver—top view. 





c. Tuninc Inpicator TuBe CLamp. (1) From 
front panel remove two screws which attach the clamp 
and remove it. 

(2) To install the new clamp, reverse removal pro- 
cedure. 

d. I-F TRANSFORMERS. (1) Unsolder connections 
to terminals of transformers. 

(2) Remove from the underside of chassis two 
nuts which attach transformer to chassis and remove 
the transformer. 

(3) To remove the case from the transformer, re- 
move the two nuts on top of the case and slip it off. 

(4) To install a new transformer, reverse the re- 
moval procedure. 
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¢. TRANSFORMERS, CHOKES, AND FILTER CAPACI- 
ToRS. See transmitter, top side. 

f. Jacks. (1) Remove the soldered connections 
from the terminals of the jacks. 

(2) From the top side of the chassis, remove the 
locknut which secures the jack and push it out through 
the bottom of the chassis. 

(3) To install a new jack, reverse the removal pro- 
cedure. 

g. CApacitor 14. (1) Unsolder the connections 
to terminals of the capacitor. 

(2) From the side of the chassis remove the two 
screws which secure the capacitor. 

(3) To install the new capacitor, reverse removal 
procedure. | 


h. Fuse Hotper. See transmitter, bottom side. 
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Figure 132. Receiver—bottom view. 
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POWER TRANSFORMER 
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Figure 133. Receiver—tube arrangement. 
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Figure 134. Receiver—bottom view of r-f tuner. 
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POWER TRANSFORMER - 103 
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Figure 135. Recewer, schematic of power transformer 103 and choke 102. T L38033 
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| Figure 137. Schematic and wiring diagram of terminal board R20. 
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Figure 138. Resistance and voltage chart for terminal board R20. 
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Figure 139. Schematic and wiring diagram of terminal board R21. 
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Figure 140. Resistance and voltage chart for terminal board R21. 
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Figure 141. Schematic end wiring diagram ef terminal board R22. 


156 


TERMINAL 


OxumsS VOLTS NO. NO. VOLTS OHMS 
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n3K 130 2 a fr) 16 0 Inf 
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Figure 142. Resistance and voltage chart for terminal board R22. 
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Figure 144. Resistance and voltage chart for termmal board R23. 
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Figure 145. Wiring diagram of r-f tuner. 






EVE TRANSFORMER 
13H-1135 









3rd or 
5th |. F. 
13H-1133 








2nd or 
Ath |. F. 
134-1132 





6II/6l-2  9-3/9-4. 
‘TL380077 


Figure 146. Receiver, t-f transformers. 
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Figure 147. Iuiring and schematic diagram of t-f transformers. 
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GAIN CONTROL AND OUTPUT 


(TO CABLE NO. I0!-E) 







TO IST, 2D, AND 3D 
LF. CATHODES FOR 


GAIN_CONTROL 








OUTPUT FROM 


CATHODE 
18-4 


FOLLOWER 
125 


Figure 148. Receiver, receptacle 125. 
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CAPACITORS 


























Part No. Quantity Capacity Type Tol. =% Velts d-c 
1 1 15 MMF Ceramic 10 500 
2 1 10 MMF Ceramic 5 $00 
3-1 to 3-3 3 40 MMF Ceramic 10 500 
3-4 to 3-11 8 40 MMF Ceramic 10 500 
4-1 to 4-2 2 100 MMF Ceramic 10 500 
5-1 to 5-2 2 10 MMF Ceramic 5 500 
5-3 1 10 MMF Ceramic 5 500 
6-1 to 6-3 3 25 MMF Ceramic 10 500 
7-1 to 7-2 2 2 MMF Ceramic 12.5 500 
8 1 5 MMF Ceramic 10 500 
9-1 to 9-2 2 .005 MF Mica 10 500 
9-3 to 9-4 2 .005 MF Mica 10 500 
9-5 to 9-13 9 .00S MF Mica 10 500 
9-14 to 9-15 2 .005 MF Mica 10 500 
9-16 1 005 MF Mica 10 500 
9-17 1 .005 MF Mica 10 500 
10-1 to 10-6 6 .002 MF Mica 10 500 
11-1 to 11-2 2 200 MMF Mica 10 7 500 
11-3 ] 200 MMF Mica 10 500 
11-4 to 11-5 2 200 MMF Mica 10 500 
12-1 1 1 MF Paper 10 400 
12-2 to 12-4 3 .1 MF Paper 10 400 
12-5 1 1 MF Paper 10 400 
13-1 to 13-3 3 7.0 MF Oil —10+30 600 
ie eer 1 1.0 MF Oil —10+20 400 
: 4 Spark Plates 
16 1 100 MMF Mica 10 500 
se we ee cee a ee eee 
RESISTORS 
Sane a a a a a a ace ee ee A ee mes we 
Part No. Quantity Ohms Tol. + % Watts 
(ia icons | (ee ee ee 
§5-1 to 55-2 2 68 10 % 
56-1 to 56-2 2 150 10 . %4 
56-3 1 150 10 % * 
57-1 1 200 10 Ya 
57-2 to 57-4 3 200 10 Ya 
38 1 470 10 Va 
59 1 2200 5 % 
60 1 6800 5 Vs 
61-1 to 61-2 2 8200 5 ye 
62-1 1 10000 10 Wa 
62-2 1 10000 10 Va 
63-1 to 63-2 2 10000 5 14 
64 1 22000 10 Aa 
65 1 | 47000 10 4 
66-1 to 66-2 2 100000 16 Vs 
56-3 1 100000 10 VA 
66-4 1 100000 10 Va 
66-5 to 66-6 2 100000 10 % 
67-1 1 1 Megohm 10 A 
$7-2 to 67-3 2 1 Megohm 10 % 
68 1 1000 10 1 
69-1 to 69-2 2 2200 10 
69-3 to 69-4 2 2200 10 ! 
69-5 to 69-7 3 2200 10 1 
69-8 1 2200 10 1 
70-1 to 70-6 6 3300 10 : 
70-7 to 70-12 6 3300 10 : 
71-1 to 71-2 2 3300 : 10 1 
72-1 1 4700 10 1 
72-2 1 4700 10 1 
73-1 to 73-2 Z 6800 10 : 
74-1 to 74-2 2 22000 10 ; 
74-3 1 22000 10 ‘1 
75-1 10 75-2 2 : 33000 10 ’ 
76 1 : 1 Megohm 20 vA 
77 1 100000 15 2 
MISCELLANEOUS PARTS 
1 1 Inductance—-Antenna Tuning 
92-1 1 Inductance—R.F. Tuning 
92-2 1 Inductance—Detector Tuning 
93 1 Inductance—Oscillator Tuning 
94 1 Inductance—Osc. Cath. Choke 0.3 yh 
95 1 Inductance—I1st I.F. 
96-1 1 Inductance—2nd I.F. 
96-2 1 Inductance—4th J.F. 
97-1 1 Inductance—3rd I.F. 
97-2 1 Inductance—Sth I.F. 
98 1 Inductance—6th I.F. 
99 1 Inductance—Tuning Indicator 
100-1 1 Inductance—Heater Choke 
100-2 1 TInductance—Heater Choke 
100-3 1 Inductance—Heater Choke 
100-4 to 100-6 3 Inductance—Heater Choke 
101 1 Inductance—R.F. Choke 0.2 uh 
102 1 Filter Choke 
103 1 Transformer (Power) 
123 1 Receptacle (Antenna) 
124 1 Receptacle (A-C input) 
125 1 Receptacle (Output gain) 
126-1 to 126-2 2 T.amp 6-8 volts 
127 1 Switch (On-OFF) 
128 | Switch (Tuning indicator and dial light) 
129-1 to 129-2 2 Jack (Closed circuit) 
135 1 Fuse (3 Amp. 250 volts) 
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Section V. INTERCONNECTOR OF RC-148 AND 


RC—148-8 


153. Reference Data 


To assist the maintenance personnel while trouble 
shooting on the interconnector, many figures have 
been provided. In section V, chapter 1 there are 
partial schematics and block diagrams, and at the 
end of this section there are groups of figures con- 
taining views of the interconnector, a complete 
schematic and wiring diagram, drawings of terminal 
boards, voltage and resistance measurements, for the 
RC-148 and RC-148-B. 


1 54. Introduction 

Inasmuch as both the radar elevation receiver out- 
put and the IFF receiver output pass through the 
tnterconnector, if an abnormal pattern appears on 
the display scope at step No. 9 of the starting pro- 
cedure, trouble in the interconnector must be sus- 
pected. Should trouble in the receiver be eliminated 
with the aid of TEST position 7, and in the trans- 
mitter with the aid of TEST position 5, trouble 
may be assumed to exist in the switching or blank- 
ing channels of the interconnector. It is well to 
bear in mind, though, that the fault might be in the 
radar range display scope. If any of the test volt- 


156. Interconnector Trouble-shooting Chart 


——e —— 


A. SYMPTOMS: 


eae an 


weer ese oe OPE rr 


ages besides those that come from the receiver ann 
transmitter are abnormal the interconnector is at 
fault. Most of the troubles can be definitely local- 
ized to the control system by the use of the seven 
test positions. There are also troubles included in 
the trouble-shooting chart which do not affect any 
of the seven test positions. 


155. Signal Tracing In Interconnector 


After checking the seven test positions, if there is 
any doubt as to which stage is at fault in the inter- 
connector, the interconnector may have to be signal 
traced. This is done by using SELECTOR posi- 
tion 5 as a source for the 4098-cycle signal. A test 
scope is used as the output indicator for the signal 
tracing. See section I for information on signal 
tracing. Place the probe of the test scope to the 
grid and plate of each stage starting from the input 
to the first stage of the channel involved and going 
through each channel until either no signal is found 
at a stage or a distorted signal is observed. When 
the trouble is isolated to a stage make a voltage and 
resistance check of that stage. 

Note. Do not check stages 4 and 5B for waveforms be- 
cause the test scope will discharge capacitor 8 and incorrect 
waveforms will be obtained. Instead, check the cathode ef 
6A. If a step waveform is observed, then stages 4 and 5B 
are operating correctly. 


1. Red indicator lamp 108 on interconnector does not light (step 4). | 


2. All other indicator lamps are lighted (step 4). ! 


PROBABLE LOCATION OF FAULT 
1. Open fuse 135 in interconnector. 
2. Defective indicator lamp. 


3. Defective indicator lamp circuit. 


4. Defective a-c input circuit. 


PROCEDURE 
la. Check the fuse and replace if necessary. 

b. If trouble is not cleared, see item below. 

2a. Check lamp by replacing it. 

b. If trouble is not cleared replace original lamp 
and see item below. 

3a. Check the tubes VT-231 for filament glow. 

b. If the tubes are glowing make a continuity test 
from pins 6 and 7 of transformer 130 in in- 
terconnector to terminals of indicator lamp. 

4a. If the tubes VT-231 are not glowing, check for 
line voltage between terminals 1 and 2 of 
transformer 130. 

b. If there is no voltage make a continuity test 
from transmitter socket 107 through intercon- 
nector socket 105 to terminals 1 and 2 of 
transformer 130. Test for continuity between 
terminals 1 and 2. 


oe 


B. SYMPTOMS: ~ 3 | 
1. Radar scope completely filled with hash. . 
2. All test positions normal. 


3. All other indications normal. 


——=_ = 


PROBABLE LOCATION OF FAULT PROCEDURE 


1. Defective pulse phase splitter, stage 8A. 1. Check tube and associated circuit, particularly out- 
put capacitor 4-7 and capacitor 4-5. | 


C. SYMPTOMS: 
1. Radar signal does not appear on radar scope. 


2. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 


1. Defective receiver. 1. Place SELECTOR switch in STANDBY posi- 
tion. If radar signal does not appear, trouble 
is in elevation receiver. 


2. Defective radar switching channel. 2a. If signal appears in STANDBY position, fault 
is in input circuit to radar switching channel 
or in channel itself. 

b. Check input circuit. 
c. Make a voltage and resistance check of radar 
switching channel. 


d. If fault is not cleared,’ check output circuit 
especially the output cathode follower, 13B. 


A A A mm ee re 
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D. SYMPTOMS: 
1. Radar signal does not appear on radar scope. 
2. Distorted base line on radar scope. 
3. IFF signal appears on radar scope. | 





PROBABLE LOCATION OF FAULT PROCEDURE 


1. Defective blanking amplifier, stage 11. 1. Make a voltage and resistance check of stage, 
especially compensating network. 
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E. SYMPTOMS: 
1. No IFF signal on radar scope. 
2. Radar signal normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective IFF switching channel. la. Make a voltage and resistance check of stages in 
channel. 


: b. If trouble is not cleared, see item below. 
2. Open from output of IFF switching channel to 2a. Check continuity from output of IFF channel 
cathode-ray tube of radar scope. through section B of SELECTOR switch 112 
to large socket (105) on interconnector. 

b. Check continuity from large plug (105) on in- 
terconnector to deflection plate (pin 6) of 
cathode-ray tube of radar scope. 

3. Tube 8A defective. 3. Check stage. 


F. SYMPTOMS: 
1. Radar and IFF base lines are distorted. 
2. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective compensating and separating networks. 1. Check resistance of networks. 


mm a rc as a a a A 


G. SYMPTOMS: 
1. Radar baseline appears below IFF baseline on radar scope. 


2. All other indications normal. 
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PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective clamper 13A, 12B, or 12A. 1. Make resistance and voltage check of clamper 
stages 13A, 12B, and 12A. 








H. SYMPTOMS: ° 
1. Radar baseline appears below IF F baseline. 
2. Radar baseline very jumpy. 
3. Other indications normal. 
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PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective baseline compensation network. 1. Check resistor 86 and network. 
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I. SYMPTOMS: 
1. Baseline separation wider than normal. 
2. Other indications normal. 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective pulse phase splitter 8A. 1. Check stage. 
2. Defective baseline compensation and separation 2. Check output network of stage 11 composed of re- 
network. sistors 86, 90, 91 and capacitors 10-4 and 14. 


| J. SYMPTOMS: 
1. No baseline separation. 
2. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective IFF separation network. 1. Check resistors 82—1 for open. 


K. SYMPTOMS: 
1. Entire pattern on radar scope moves below bottom of screen. 


2. When vertical positioning control on radar scope is rotated clockwise, pattern 
moves up, but baselines still cannot be seen. 


a 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective output circuit of cathode follower 8B. 1. Check resistor 65—2 for open. 
L. SYMPTOMS: 


1. No phase control of IFF signal possible except through switch on phase control 
knob. 


2. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective phase shifting network. la. Check capacitor 15 for open. 
b. Check resistor 96 for open. 





M. SYMPTOMS:. . 
* 1. IFF trace unusually dim on radar scope. 


2. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Detective brightness correction amplifier stage 9A. 1a, Make a voltage and resistance check of stage. 
b. If trouble is not cleared, make a continuity test 


from output of amplifier to control grid of c-r 
tube. 
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N. SYMPTOMS: 
(Position 1) 
1. Single baseline appears on range scope. 
2. Positions 2, 3, 5, no vertical voltage. 
3. Positions 4, 6, 7, normal patterns. 
4. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective division channel. la. Check voltages and resistances of stages 2B, 3A, 


3B, 5A, and 4. 
b. Check resistors 59-1, 59-2, and 88 in cathode 


circuit of 5B for open. 
2. Check voltages and resistances of blocking oscil- 


lator 5B. 


| O. SYMPTOMS: 
( Position 1) 

: 1. Single baseline appears on range scope. 
| 2. Position 2, no vertical voltage. 

| 3. Positions 3, 4, 5, 6, 7, normal pattern. 

| 4. Radar scope, no baseline separation. 

: 5. All other indications normal. 

l 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective cathode follower 6A. 1. Replace tube 6A and check patterns on scope. 
2. If patterns are not correct, make a voltage and re- 


sistance check of the cathode follower circuit. 


Pp. SYMPTOMS: 
(Position 1) 
1. No vertical deflection on range scope. 
2. Positions 2, 3, 4, 5, 7, no veftical deflection. 
3. Position 6, normal pattern. 
4. Radar scope, baseline alone appears in OPERATE position; radar receiver signal 
appears in STANDBY position. 


5. All other indications normal. ; 
PROBABLE LOCATION OF FAULT PROCEDURE 


la. Replace rectifier tube 15 and check patterns on 
range scope. 


1. Defective power supply. 


b. If patterns are not correct, make a voltage and re- 
sistance check of the power supply. 
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Q. SYMPTOMS: 
(Position 2) 


1. One vertical division obtained on range scope; division control has no effect. 
2. Positions 1, 3, 5, no vertical voltage. 

3. Positions 4, 6, 7, normal patterns. 

4. Radar scope, no baseline separation ; distorted baseline. 

5. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Blocking oscillator (5B). la. Replace tube 5B, and check patterns on scope. 


b. If patterns are not normal, make a voltage and re- 
sistance check of the stage. 


R. SYMPTOMS: 
(Position 3) 


1. No vertical deflection on range scope. 

2. Positions 1, 2, 4, 6, 7, normal patterns on scope. 
3. Position 5, no vertical deflection. 

4. Radar scope, no IFF pulse on cathode-ray tube. 
5. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective cathode follower stage (14). la. Replace tube 14 and check patterns on range 
scope. 


b. If patterns are not normal, make a voltage and re- 
sistance check of the stage. 


Sg, 
S. SYMPTOMS: 
(Position 4) 


1. No vertical deflection on range scope. (Also see symptom P.) 
2. All other indications normal. 
a a el 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective test power supply voltage divider. 1. Check resistor 74 for open. 
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ta ha re a a ee 
T. SYMPTOMS: 
( Position 6) 
1. No vertical deflection on range oscilloscope (SELECTOR switch in position 4). 
2. Positions 1, 2, 3, 5, no vertical deflection. 
3. Positions 4 and 7, normal patterns. 


4. All other indications normal. 
ee ee ae ae ee ee ee ee Se me ae ON cee ee ee ee 


PROBABLE LOCATION OF FAULT i PROCEDURE 
1. Defective 4098 signal input circuit. la. Put SELECTOR switch in position 5 and ob- 
serve patterns. 

b. If patterns are normal, check continuity from 
interconnector plug 105 through switch 112A 
to input of stage ZB. 

c. If trouble is not in interconnector, check conti- 
nuity from terminal SYNC IN on terminal 
strip of Junction Box JB—22 to connector 105. 





U. SYMPTOMS: 
( Position 6) 


1. Symptoms similar to symptom T. 
2. Very slight control of IFF phase by phase control. 


3. Rotation of phase control to clockwise position results in normal indications in 
all test positions; in counterclockwise position, above abnormalities will return. 
4. All other indications normal. 





—————— 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective phase shifting circuit. 1. Check capacitor 15 for short. 





V. SYMPTOMS: 
(Position 6) 
1. Positions 1, 2, 3, 5, 6, no vertical deflection with SELECTOR switch in position 5. 
2. Positions 1, 2, 3, 5, 6, normal patterns with SELECTOR switch in position 4. 
3. Positions 4 and 7, normal patterns with positions 4 and 5 of SELECTOR switch. 
4. All other indications normal. | 
Da ec 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective Wien. bridge oscillator. la. Make a complete voltage and resistance check of 
; the two stages 2A and 1. 


b. If trouble is not cleared, see item below. 
2. Defective switch 112A. 2. Check switch 112A, especially pin 7. 
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157. Procedure For Replacing Defective Electrical 
Parts in Interconnector 


a. InrRopucTion. The information following is 
to assist the radar repairman in replacing defective 
electrical parts in the interconnector section of Con- 
trol Unit BC-1073-A. It will be noted that such 
replaceable items as small resistors and capacitors, 
tube sockets, and tubes are not covered in these pro- 
cedures. Neither is a procedure given when the re- 
placement of the part presents no special difficulty. 
These precedures have been worked out experimental- 
ly and represent the shortest and best method of 
accomplishing the work. 


Cautions: *(1) Before replacing a defective part, 
observe carefully its position, method of mounting, 
and wiring. This will insure the correct installation 
of the new part. 


(2) When removing such parts as switches, potenti- 
meters, and tube sockets, which have several wires 
attached to their terminals, be sure to tag the wires 
so that they will be replaced in their proper positions. 


(3) When disassembling a component, the screws, 
nuts, bolts, washers, and other small parts which are 
removed, should be put in some small container to 
prevent loss. 


b. InpEx To Items. The replacement of the fol- 
lowing items is discussed in paragraph 158: 


Pilot light jewel. 

Pilot light bulb. 
Potentiometers. 
Transformers and chokes. 
Filter capacitor. 
Connector 106. 
Connector 105. 


158. Step-By-Step Procedure to Replace items 


a. Prror Licht JEwEL. (1) Remove the jewel 
by unscrewing it in a counterclockwise direction 
from its socket. 

(2) To install new jewel, reverse removal pro- 


cedure. 
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b. Pitot Ligut Bu es. 
scribed above. 


(2) Push bulb in, turn it counterclockwise, and 
remove it. 


(1) Remove jewel as de- 


(3) To install new bulb, reverse removal pro- 
cedure. 


¢. POTENTIOMETERS. (1) Unsolder the connec- 
tion to the terminals of the defective potentiometer. 


(2) With an Allen wrench loosen the setscrew on 
the knob and remove it. 

(3) From the front panel remove the locknut 
which secures the potentiometer and remove it from 
the panel. 

(4) To install the new potentiometer reverse the 
removal procedure. 

d. TRANSFORMERS AND CHOKES. See replace- — 
ment of electrical parts in transmitter. 

e. Fitter Capacitors. (1) From the underside 
of the chassis remove the seven soldered connec- 
tions to the capacitor (1A, B, C) terminals. 

(2) From the top of the chassis, remove the two 
bolts which attach the mounting flange to the chassis, 
and remove the capacitor. 

(3) To install the new capacitor, reverse the re- 
moval procedure. 

f. Connector 106. (1) Unsolder the two con- 
nections to the terminals of the connector. | 
(2) Remove the bolts at the four corners of the 
connector mounting and remove it from the chassis. ' 
(3) To install the new connector, reverse the 
removal procedure. i 

g. CONNECTOR 105. (1) Remove the four bolts | 
which attach the back panel to the main chassis and 
push the panel back as far as the wiring will allow. | 

(2) Unsolder the connections to the terminals of 
the connector. 

(3) Remove the bolts at the four corners of the 
connector mounting and remove it from the chassis. 

(4) To install the new connector reverse the re- 
moval procedure. 
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Octopus socket, 105. 


152. 
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Figure 153. Cable connections of components of identification system. — 
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NOTE 
ALL SWITCHES SHOWN 
IN EXTREME COUNTER 
CLOCKWISE POSITION 
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120-v ac. 
Ground. 
120-v ac. 


shal tal bubetalaty 


Position 


Position 1 
(OPERATE) 


Position 2 
(STANDBY) 


Position 3 


Position 4 





Position 5 





Yable I11. -Pin connections of connector 10D. 


External connection Internal connection 
Range scope lower deflecting plate. Contact 6 of 112D. 
IFF receiver output. IFF switch channel and 7 of 113C. 
Radio Set SCR-268 elevation receiver output. 12 of 112B and 2 of 112D. 
IFF receiver sensitivity. Receiver “gain” control (R95). 
Range scope upper deflecting plate. Contact 6 of 112B. 











Power supply. 


Ground. 





Power supply. 


Range scope c-r tube intensity grid. Output of brightness correction amplifier. 

To transmitter sync pulse input. Output of sync pulse stage and contacts 9 and 10 of 112D. 
4098-cps signal from range scope. Contact 9 of 112A. 

Monitor circuit relay in transmitter. Signal width power switch. 

Signal from transnfitter monitor. Contact 5 of 113C. 

4098-cps sync signal from Junction Box JB-22.___.. Contact 2 of 112A. 

Sync signal to range scope. Contact 8 of 112A. 


Table IV. Selector switch. 


Function 


(a) Connects sync signal from Junction Box JB-22 to division channel. 

(b) Returns 4098-cps signal from range scope through 112A back to range scope. 

(c) Connects IFF switch channel output to upper deflecting plate of range scope. 

(d) Connects elevation receiver to radar switch channel input. 

(e) Connects radar switch channel output to cathode follower 13B to lower deflecting plate of 
e scope. 

(f{) Shorts Wien bridge oscillator to ground. 


(a) Connects sync signal from Junction Box J B-22 to division channel. 

(b) Returns 4098-cps signal from range scope through 112A back to range scope. 
(c) Shorts upper deflecting plate of range scope to ground. 

(d) Shorts blanking channel negative pulse to ground. 

(e) Shorts cathode follower 13B input to ground. 

(£) Connects elevation receiver output directly to lower deflecting plate of range scope. 
(g) Shorts transmitter sync pulse to ground. 

(h) Shorts Wien bridge oscillator to ground. 


Same as OPERATE except transmitter sync pulse is shorted to ground. 


(a) Connects sync signal from Junction Box JB-Z2 to division channel. 

(b) Returns 4098-cps signal from range scope through 112A to range scope. 

(c) Connects common contact (8) of 113C to the upper deflecting plate of range scope. 

(d) Connects elevation receiver to radar switch channel input. 

(e) Connects common contact (8) of 113A to the cathode follower 13B input. 

(f) Connects blanking channel negative pulse output to ground on contacts 2, 4, and 6 on 113B. 
(g) Connects cathode follower 13B output to lower deflecting plate of range scope. 

(h) Shorts Wien bridge oscillator to ground. 


Same as position 4 except: 


(a) Wien bridge oscillator output is not grounded and supplies signal to the range scope. 
(b) Wien bridge oscillator signal is substituted for sync signal from JB-22. 


Table V. Test switch. © 





of range scope. 


range scope. 


of range scope. 





Function 





(a) Connects radar switch channel output through cathode follower 13B to lower deflecting plate 


(b) Connects IFF switch channel output to upper deflecting plate of range scope. 
(a) Connects division channel output through cathode follower 13B to lower deflecting plate of 


(b) Shorts upper deflecting plate to ground. 
(c) Shorts blanking channel negative pulse to ground. 


(a) Connects sync pulse output stage output through cathode follower 13B to lower deflecting plate 


(b) Shorts upper deflecting plate to ground. 





(a) Shorts cathode follower 13B input to ground. 
(b) Shorts blanking channel negative pulse to ground. 
(c) Connects 60-cps a-c from power supply to upper deflecting plate of range scope. 


(a) Shorts cathode follower 13B input to ground. 
(b) Connects signal from transmitter monitor to upper deflecting piste of range scope. 


(a) Connects sync channel input signal to lower deflecting plate of range scope. 
(b) Shorts blanking channel negative pulse to ground. 
(c) Shorts upper deflecting plate to ground. 





(a) Shorts cathode follower 13B input to ground. 
(b) Connects output of IFF receiver directly to upper deflecting plate to range scope. 


The positions ef the TEST switch apply only when the SELECTOR ewitch is in position 4 or 5S. 


Section VI. WAVEMETER OF RC-—148 AND 


RC—148—B 


159. Reference Data 


To assist the maintenance man while trouble shooting 
on the wavemeter figures have been provided. In 
section VI, chapter 1, there are partial schematics and 
block diagrams, and at the end of this section there 
are groups of figures containing view of the wave- 
meter, a complete schematic and wiring diagram, 
drawings of terminal boards, voltage and resistance 
measurements and waveforms. 


160. Introduction 


a. Troubles that arise when setting the frequency 
of the receiver by means of the wavemeter may be 
sectionalized by making a simple check. Following 
the instructions given in paragraph 73, TM 11-1318, 
tune receiver OSC knob until receiver tuning eye 
closes. If eye fails to close, defect is either in the 
wavemeter oscillator or in the receiver. To determine 
which component is at fault do the following: 


(1) Tune variable line resonator by means of the 
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handwheel to the frequency of the wavemeter awali- 
ary oscillator. 

(2) If proper deflection of wavemeter tuning eye 
is obtained, wavemeter oscillator is operating properly 
and fault is in the receiver. If no deflection of tuning 
eye is obtained, fault is in wavemeter. 

b. Troubles that arise when determining the fre- 
quency of the transmitter may also be sectionalized 
easily. Following the instructions given in TM 11— 
1318, tune the variable line resonator by means of the 
handwheel until the wavemeter tuning eye closes. If 
the eye does not close, either the transmitter or the 
wavemeter is defective. To determine which compo- 
nent is at fault, do the following: 

(1) Switch wavemeter to REC position. 

(2) Tune wavemeter oscillator to frequency of 
variable line resonator. 

(3) If proper deflection of tuning eye 1s obtained, 
wavemeter is normal and the transmitter is at fault. 

(4) As a further check, check position 3 on the 
test scope. Ifa proper pulse appears, the transmitter 
is being triggered properly. Then check position 5A. 
If proper pattern is seen, transmitter power output is 
normal and the wavemeter is probably defective. 





161. Wavemeter Trouble-shooting Chart 
A. SYMPTOMS: 


1. Tuning eye VT-98 and pilot lamp 126 do not light when power switch 128 is 
placed in ON position. 


| 2. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective input power circuit. la. Check switch 128 for continuity. 
b. Make a continuity test from connector 124 on 
wavemeter through plug 106 on interconnector 
to interconnector power supply. 





| B. SYMPTOMS: 
1. Pilot lamp 126 does not light when switch 128 placed in ON position. 
2. Tuning indicator lamp glows. 


3. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective pilot lamp or connections. la. Replace pilot lamp. 
b. If trouble is not cleared, check circuit for short 
or open. 





Cc. SYMPTOMS: 


1. Tuning indicator VT-98 does not light when power switch 128 is placed in ON 
position. 


2. Pilot lamp 126 glows. 
3. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective tuning eye circuit. la. Check potentiometer 63 for open. 
b. Make a voltage and resistance check of the circuit. 
c. Check by replacing tube. 
d. If trouble is not cleared, see item below. 
2. Defective power input circuit. 2a. Inspect power switch 128. 
b. Make a continuity test from connector 124 on 
wavemeter through connector 106 on intercon- 
nector to interconnector B-+- power supply. 
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D. SYMPTOMS: 
1. Rotation of EYE ADJ control fails to close tuning eye. 
2. Rotation of TUNING CONTROL fails to close tuning eye (switch 127 on 
TRANS position). 
3. Tuning indicator and pilot lamp glow. 


4. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 

1, Open in grid circuit of VT—98. « 1. Check continuity or resistance to ground. 

2. Defective (6SF5) d-c amp. 2. Check tube and circuit. 

3. Filtering network defective. 3. Check continuity for shorted capacitor or open re- 
sistors. 

4. Defective (9006) detector. 4. Check tube and circuit. 

5. Cavity resonator. 5. Make visual check of variable line resonator to 


make sure that sliding disk is connected to gears 
and tuning knob. 

6. Defective r-f signal input circuit. 6. Check cable 107, socket 125, and antenna trans- 
mission line and wavemeter coupling link for 
continuity. 
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E. SYMPTOMS: 


2. Rotation of TUNING CONTROL fails to close tuning eye (switch 127 on REC 
position ). 
3. Tuning eye can be closed when switch is in TRANS position. 


| 
1. Rotation of EYE ADJ fails to close tuning eye. | 
4. All other indications normal. | 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective coupling. la. Make visual check of coupling circuit between 
local oscillator and variable line resonator. 
b. If trouble is not cleared, see item below. 
2. Defective oscillator stage (VT-—202). 2a. Replace tube and check operation of tuning eye. 
b. If tuning eye does not close, make voltage and re- 
sistance check of oscillator circuit. 
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F. SYMPTOMS: | 


1. Tuning eye closes and opens slowly without any movement of EYE ADJ control 
(switch 127 in REC position). 


2. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Oscillator VT—202 unstable. la. Replace oscillator tube and re-tune circuit. 
b. If tuning eye still is unstable, make a voltage and 
resistance check of the oscillator circuit. 
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G. SYMPTOMS: 


oscillator. 





1. Impossible to close tuning eye on receiver when tuning receiver to wavemeter 


2. Tuning eye on wavemeter can be closed by oscillator in wavemeter. 


3. All other indications normal. 


PROBABLE LOCATION OF FAULT 
1. Defective coupling. 


2. Defective receiver. 


162. Procedure For Replacing Defective Electrical 
Parts in Wavemeter 

a. INTRODUCTION. The information contained in 
the following section is to assist the radar repairman 
in replacing defective major parts in the wavemeter. 
Note that such replaceable items as small resistors, 
capacitors, tube sockets, and tubes are not covered in 
these procedures. Neither is a procedure given when 
the replacement for the part presents no special diffi- 
culty. The procedures have been worked out experi- 
mentally and represent the shortest and best method 
of accomplishing the work. 

Caution: (1) Before replacing a defective part, 
observe carefully its position, method of mounting, 
and wiring. This will insure the correct installation 
of the replacement part. 

(2) When removing such parts as switches, potenti- 
ometers, and tube sockets which have several wires 
attached to their terminals, be sure to tag the wires 
carefully so that they will be replaced in their proper 
positions. 

(3) When disassembling a component, the screws, 
nuts, bolts, washers, and other small parts which are 
removed, should be put in some small container to 
prevent their loss. 

6. A List or ITEMs CoveEREn. 

(1) Outside of wavemeter (par. 163). 

Antenna rod and sheath. 
Tuning knob. 

Pilot light socket and bracket. 
Connectors 124 and 125. 

(2) Inside of wavemeter (par. 164). 
Eye adjustment potentiometer flexible shaft. 
Tuning indicator Tube VT-98. 
Wavemeter pick-up loop assembly. 
Inductance loop 90. 

Tube socket 9002. 
Tube socket 6SF5. 
Potentiometer 63. 


PROCEDURE 

la. Inspect coupling between oscillator and antenna. 
b. If trouble is not cleared, see item below. 

2. See section IV, chapter 2. 


Variable capacitor 1. 
(3) Parts requiring remodeling oscillator chassis 
(par. 141). 
Tuning indicator tube socket. 
Resistor 61. 
9006 tube socket. 
Diode pick-up loop assembly. 
Capacitor 2-1. 


163. Replacement of Items Outside of Wavemeter 


a. ANTENNA Rop AND SHEATH. (1) Remove the 
two lower mounting screws from the fiber insulators 
which attach the antenna sheath to the resonator. — 

(2) Unsolder the lug from the inside of the an- 
tenna sheath. 

(3) Loosen the two screws on the top of the fiber 
insulators. 

(4) Slide the antenna assembly from between the 
two mounting insulators and out through the front 
of the panel. 

(5) To install, reverse removal procedure. 

6b. TUNING Knos. (1) With the long end of an 
Allen wrench loosen the setscrew which fastens the 
knob to the shaft and pull the knob off. 

(2) To install the new knob, reverse removal pro- 
cedure. 

c. Pitot Licut Socxer anp Bracket. (1) Re- 
move the screw which attaches the bracket to the black 
casting. 

(2) Unsolder the connection to the socket. 

(3) To install the new socket reverse removal pro- 
cedure. 

d. Connectors 124 anp 125. (1) Unsolder the 
connections from the back of the connectors. 

(2) Remove the screw at the four corners of the 
mounting plate and push the connectors out. 

(3) To install the new connector, reverse removal 
procedure. 
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164. Replacement of Items Inside Wavemeters 

a. Eye ADJUSTMENT POTENTIOMETER FLEXIBLE 
SHAFT. (1) With an Allen wrench, remove the ad- 
justing knob from the front panel. 

(2) With an Allen wrench remove the connection 
to the potentiometer shaft. The flexible shaft can 
then be removed from the chassis. 

(3) To install the new shaft, reverse removal pro- 
cedure. 

6. Tuninc Inpicator TuBE VT—98 (fig. 166). 
(1) Remove POWER ON-OFF switch from front 
panel by removing the locknut. Do not unsolder 
the connection to the switch. 

(2) Turn the switch sideways and slip it out of the 
way underneath the tube. 

(3) Loosen the knurled thumbscrew which holds 
the tube clamp to the bracket. 

(4) Pull the tube and socket out of the side of the 
chassis as far as the wiring will allow. 

(5) Grasp the socket in one hand and the tube in 
the other so as not to strain the wiring and rock the 
tube out of the socket. 

(6) To install the new tube, reverse removal pro- 
cedure. | 

' ¢. WAVEMETER Pick-up Loop ASSEMBLY. As- 
sembly” is mounted on the resonator with a black 
insulated lead attached to it. 

(1) Unsolder the connection to the assembly. 

(2) Remove the two screws which hold the as- 
sembly to the resonator. 

(3) To install the new assembly, reverse the re- 
moval procedure. 

Note. To replace any of the parts listed below it will be 
necessary to remove the L-shaped top and front panel from 
the wavemeter. 

Inductance loop 90. 

Resistor 55, 56, 57, 58, 59, 60, 62. 

Tube socket 9002. 

Tube socket 6SF5. 

Potentiometer 63. 

Variable capacitor 1. 

Resistor 61. 

Capacitor 2-1, 2-2, 3-1, 4-1, 4-2, 5, 9. 

Inductors 91 and 92. 
To accomplish this, perform the nine steps listed 3 in removal 
procedure for top and front panels, d below. After these 
nine steps are completed, refer to the detailed description of 
the procedure for the replacement of each item listed above. 
These procedures will be found at the end of the nine pre- 
liminary steps. Some of the items listed above do not have 
a detailed removal procedure written for them because their 
replacement after the nine preliminary steps are complete, 
requires no explanation. 

d. REMOVAL PROCEDURE FOR TOP AND FRONT 
PaneEts. (1) Remove the side panels of the oscilla- 
tor compartment by turning shockproof fasteners 4 
turn counterclockwise. 
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(2) Remove the two lower mounting screws from 
the fiber insulator which attaches the antenna sheath 
to the resonator. 

(3) Unsolder the three wires that come out of the 
shielded tube at the rear of the wavemeter (black, 
white, and red wires). 

(4) With an Allen wrench, remove the large tur- 
ing knob and the two smaller knobs, AUX OSC and 
EYE ADJ. 

(5) Remove the ON-OFF and TRANS-REC 
switches by removing the locknuts and washers. 

(6) Remove the four mounting screws on the 
front panel which attach it to the black metal casting. 

(7) From the top panel, remove the three mount- 
ing screws located 434 inches from the end of the 
panel. 

(8) Grasp handles on top panel and pull slightly 
forward and upward to lift completely off. 

(9) Remove the top cover of the oscillator com- 
partment by removing the six screws which attach it 
to the oscillator compartment chassis. 

e. INDucTANCE Loop 90. (1) Perform the re- 
moval procedure for top and front panels. 

(2) Remove the knurled screw holding the tuning 
eye socket in place. 

(3) With an Allen wrench loosen the setscrews 
which hold the large oscillator tuning drive gear to 
its shaft and remove the gear. 

(4) Unsolder the two connections to the variable 
capacitor. 

(5) Remove the screw which attaches the loop to 
the side panel. 

(6) To install the new loop, reverse removal pro- 
cedure. 

f. Tusez Socxer 9002. (1) Perform the removal 
procedure for top and front panels. 

(2) Remove the 9002 from the socket. 

(3) Remove the two screws which hold the tube 
socket mounting bracket to the chassis. -< | 

(4) Slightly turn the whole assembly so that the 
soldered connections to the back of the tube socket 
are accessible and unsolder all the connections to the 
socket. 

(5) Remove the two bolts that hold the socket in 
the bracket and remove the socket. 

(6) To install the new socket, reverse the removal 
procedure. | 

g. TuBe Socket 6SF5. (1) Perform the removal 
procedure for top and front panels. | 

(2) Remove the 6SF5 tube from its socket. 

(3) Unsolder the connection from the back of the 
tube socket. 


(4) Remove the two bolts which hold the socket © 


to the chassis and remove the socket. 

(5) To install the new socket, reverse the removal 
procedure. 

h. PorENTIOMETER 63. (1) Perform the removal 
procedure for the top and front panels. 

(2) With an Allen wrench loosen the setscrew 
which holds the flexible shaft to the potentiometer 
shaft and remove this connection. 

(3) Remove the setscrew which secures the poten- 
tiometer to the chassis. Pull the potentiometer clear 
of the chassis as far as the attached wiring will allow. 

(4) Unsolder the connections to the three termi- 
nals of the potentiometer. 

(5) To install the new potentiometer reverse the 
removal ‘procedure. 

i. VARIABLE CAPACITOR 7 (1) Perform the five 
steps necessary to remove inductance loop 90, listed 
_above. . 

(2) Remove the two screws which attach the ca- 
pacitor to the chassis and remove the capacitor. 

(3) .To install the new variable capacitor, reverse 
the removal procedure. 

Note. Make certain that the capacitor plates are com- 
pletely meshed and the reduction gear shaft turned clockwise 
as far as the lugs will allow. The large gear may now be 
engaged. 


165. ems Requiring Removal of Oscillator Chassis 
To replace any of the parts listed below, it is neces- 
sary to first perform the 9 steps listed in paragraph 
200 removal procedure for top and front panels. 
After this, it is necessary to remove the oscillator 
compartment from the resonator so that the bottom 
of the oscillator chassis is accessible. 

@. PROCEDURE FOR REMOVING OscILLATOR Com- 
PARTMENT FROM RESONATOR. (1) Perform steps 1 
to 9 in top and front panel removal procedure. 

(2) Unsolder the black insulated wire at the lug 
attaching it to the resonator. 

(3) Unsolder the wire from the base of tube 9006 
at the lug attaching it to the resonator. 

(4) Remove the screw which holds the mounting 
bracket of the pilot light to the black casting. 

(5) Remove the screws holding the two fiber insu- 
lators, which carry the antenna input line, to the 
resonator. 

(6) Unscrew clamp holding the shield to the top 
of the resonator. 

(7) Remove the four mounting screws that hold 
the compartment to the resonator. 

(8) Remove the four screws holding the end plate 
to the resonator. 


(9) Lift off carefully so as not to bend the antenna 
input line. 

b. Tuninc Inpicator Tuse Socket. (1) Per- 
form the procedure for removing oscillator compart- 
ment from resonator. 

(2) Remove the tube VI-98 from the socket. 

(3) Remove the knurled thumbscrew which at- 
taches the tube socket clamp to the bracket. 

(4) On the underside of the oscillator chassis, un- 
solder the two connections to the 9006 tube socket. 

(5) Unsolder the four connections to the 6SF5 
tube socket. 

(6) Unsolder the two connections to the terminal 
board. 

(7) From the underside of the oscillator chassis 
remove the clamp which sectrres the laced wiring to 
the chassis. 

(8) Unsolder the lead to the center top of the 
potentiometer and pull the laced wiring up through 
the hole in the chassis. 

(9) Remove the screw which attaches the short 
length of conduit to the chassis. The socket and its 
attached wiring is now free and can be removed from 
the chassis. 

(10) The spare socket comes complete with all the 
necessary color-coded wiring attached. To install, 
reverse removal procedure. 

c. Resistor 61. This resistor is located inside the 
tuning indicator tube socket. . To replace this resistor 
it is necessary to replace the entire socket as explained 
inbabove. sy. 

d. 9006 Tuse Socxer. (1) Perform the proce- 
dure for removing oscillator compartment from reso- 
nator. 

(2) Remove the 9006 tube from its socket. 

(3) Remove the five connections from the bottom 
of the tube socket. 

(4) Remove the two bolts which attach the tube 
socket to the bracket and remove the socket. 

(5) To install the new socket, reverse removal pro- 
cedure. 

e. DiopE Pick-up Loop AsSemsiy. (1) Perform 
the procedure for removing oscillator compartment 
from resonator. 

(Z) Remove the two screws which attach the as- 
sembly to the resonator. 

(3) To install the new assembly, reverse removal 
procedure. 

f. Capacitor 2-1. (1) Perform the procedure 
for removing oscillator compartment from resonator. 

(2) Unsolder the two connections to the capacitor. 

(3) To install new capacitor, reverse removal pro- 
cedure. 
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VT-202 






NC 
(v) 0 
(R) Oo 


PLATE 
(Vv) 275 
(R)% 74K 
















HEATER = 
(v) 0 
(R) O~ 


HEATER 
(V)6.3 A-C 












GRIO 
(v)O (V)275 
(R) 22K (R) *74K 

(3% SWITCH ON RECEIVE) 







FRONT VIEW 
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(v)O 
(R)I MEG 


HEATER = 


HEATER 
(V)6.3 A-C FRONT 


(R)O OF 
WAVEMETER 
PLATE 


(v)O 
(R) 0 





BOTTOM VIEW 


VT-96 (6U5 OR 665) 
TOP VIEW OF SOCKET. 






HEATER HEATER 
(V)6.3 A-C (v)O 
: (R)O (R)O 
6 a00 0 CATHODE PLATE 
6SF5 (Vv) 0-215 (v)I00 
= HEATER SHELL = (R)O-50 K (R).I MEG 
(v)O (v)O TARGET GRIO 
(R)O (R)O (v)300 (Vv) 70 
HEATER CATHODE (R)72K (R)572 K 
(V)6.3A-C (v)2 WAVEMETER VOLTAGE AND RESISTANCE 
(R)O (R) 6.6 K MEASUREMENTS 
NC (3) Grio " TEST CONDITIONS 
(v)O (v)O (1) ALL TUBES IN PLACE EXCEPT vT-986. 
(R)INF (R) I MEG (2) ALL CONTROLS IN COUNTERCLOCK- 
WISE POSITION. 
PLATE ve (3) SWITCH ON TRANS EXCEPT WHEN 
(v) 70 (v)0 OTHERWISE NOTED 
(R)572 K (R)INFE 
(4)1.000 OHM PER VOLT VOLTMETER USED. 
BACK PANEL (5) INPUT VOLTAGE 300 VOLTS O-C FROM 
OF OSCILLATOR SECTION INTERCONNECTOR FOR VOLTAGE 
FRONT VIEW READINGS. 
TL 38016 


Figure 165. Wavemeter—socket voltage and resistance chart. 
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Figure 166. Wavemefer—removal of tuning indicator tube. 
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Figure 167. Weavemeter, complete schematic. 





Part No. | Quantity Description 

1 1 Capacitor Air Trimmer Min. 2.5-Max. 12.5 MMF 
2 2 Capacitor 100 MMF +10% Mica 500 volts 
3 2 Capacitor 01 MF +-30-10% Paper 400 volts 
4 2 Capacitor 40 MMF + 5% Ceramic 500 volts 
5 1 Capacitor 05 MF +10% Paper 400 volts 
6 1 Capacitor 1 MF +10% Paper 400 volts 
7 2 Spark plate 
8 2 Spark plate 
9 1 Capacitor 10 MMF +10% Ceramic 500 volts 
55 1 Resistor 22,000 Ohms +10% Y% watt 
56 1° Resistor 2,000 Ohms + 5% YZ watt 
57 1 Resistor 1 Megohm +10% 4% watt 
58 1 Resistor 10,000 Ohms 20% 14 ~Owatt 
59 1 Resistor 6,800 Ohms +10% 1% watt 
0 1 Resistor 500,000 Ohms +10% Y% watt 
61 1 Resistor 1 Megohm +20% 1/10 watt 
62 1 Resistor - 22,000 Ohms +10% 1 watt 
63 1 Resistor 55,000 Ohms Variable 2 ~—swaatt 
90 1 Inductance Coil 

91 1 Inductance Coil 

92 1 Inductance | Coil 

124 1 Receptacle “Power” 

125 1 Receptacle “Signals” 

126 1 Pilot light 6-8 Volts 

127 1 Switch SP-ST 

12 1 Switch DP-ST 

129 1 Variable line resonator 
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Section Vil. 


166. Reference Data 
As the signal generator is a comparatively simple 


SIGNAL GENERATOR OF RC—148 AND RC~—148—B 
diagram in chapter 1, section VII, and the trouble- 
shooting chart below should be sufficient reference 


component, the block diagram and complete schematic information. 
167. Signal Generater Trouble-sheoting Chart 
A. SYMPTOM: ! 
Signal generator has zero output. | 
PROBABLE LOCATION OF FAULT PROCEDURE 
la. Check filaments of rectifier, Tube VT-84, for 


1. Defective a-c input circuit. 


b. 


C. 


2. Defective power supply. 2a. 


b. 
3a. 


3. Faulty oscillator stage, VT-—48. 


od 


b. 


4. Defective attenuator circuit. 


4a. 


glow. 

If filaments are not glowing, check fuses 5019 
and 7005 for open. Make a continuity test 
from the a-c input terminals through switch 
4033 to the terminals of the primary of 1036. 

Replace rectifier, Tube VT-—84, and check for a 
filament glow. 

If filaments are glowing check for an open in the 
secondary of transformer 1036. 

Check for open in filter circuit. 

Check the grid voltage of the oscillator. Voltage 
should be from —0.2 to —1.2 volts if tube is 
oscillating. 

If grid voltage is abnormal, make a voltage and 
resistance check of the complete stage. 

If grid voltage is normal, check the attenuator net- 
work for a short or open. 


b. Check for open to output capacitor 8036. 
| B. SYMPTOM: 
| Signal generator output cannot be modulated. 
PROBABLE LOCATION OF FAULT PROCEDURE 
la. Replace Tube VT—37 and check output. 


1. Defective audio oscillator stage. 


Cc. SYMPTOM: 
Signal generator output is weak. 





PROBABLE LOCATION OF FAULT 
1. Low input voltage. 


b. 
2a. 


2. Weak tubes. 


b. 


3. Defective attenuator circuit. 


b. 


If trouble is not cleared, make a voltage and re- 
sistance check of the complete stage. 


SS A 


PROCEDURE 


la. 


Check the input voltage. Voltage should be ap- 
proximately 110-120 volts. 

If trouble is not cleared, see item below. 

Replace the r-f oscillator Tube VT—48 and check 
output. 

If output has not increased, make a voltage and 
resistance check of the complete stage. 


. If trouble is not cleared, see item below. 
. Check the attenuator circuit and output plug for 


a faulty connection. 


. Check switch 4008 for a bad contact. 
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168. Removal of Signal Generator from Case 


To remove this instrument from its case, it its not 
necessary to remove any dials or controls from the 
front panel. 

a. Remove small screw holding grounding lug to 
rear panel of generator. 

b. Remove 10 screws holding front panel to sides, 
top, and bottom panels. 

c. Gently pull forward on the front panel, rocking 
slightly from side to side if necessary, and remove 
front panel and entire internal assembly from shell. .. 

d. To replace, reverse removal procedure. 


Section Vill. TROUBLE SHOOTING BASED ON 
STARTING PROCEDURE AND FIVE TEST POSITIONS 
(RC—148--C) 


169. [ntroduction 
Radio Equipment RC-148-C is designed to give 
trouble free operation ; but as in all precision appara- 
tus, faults occur. The analysis of symptoms and 
trouble-shooting information which follows has been 
prepared to aid the repairman in isolating troubles as 
they occur, so that the set may be placed back in 
operation as quickly as possible. 

a. In starting the set, the procedure in TM 11- 


STEP 1. 


1318, Technical Operation Manual, paragraph 62 
should be followed. Proper indications are given, as 
well as most of the improper indications, which point 
to trouble occurring at a particular step of the starting 
procedure. The improper indications assist the op- 
erator in determining quickly where the trouble is. 
As soon as the faulty component is located replace it 
with the spare so that operations may continue with 
minimum delay. After the replacement is made, refer 
to the other sections of this chapter, where detailed 
tests, procedures, and reference data for each com- 
ponent are given. 

b. A trouble may be further isolated to a component 

by means of the five test positions used in conjunction 
with the test scope. This procedure indicates opera- 
tional faults which can be isolated to one component. 
After the defect is isolated the defective component 
can be quickly replaced and set up for trouble shoot- 
ing. Refer to the other sections of this chapter, where 
detailed tests, procedures, and reference data for each 
component are given. 
170. Trouble Shooting Based on Starting Procedure 
The following tabulation of normal and abnormal 
conditions is based on the nine steps of the starting 
procedure, paragraph 62 of TM 11-1318. 


Place the STANDBY OPERATE switch in the STANDBY position. 


Place FILAMENT VOLTAGE circuit braker of power supply in ON Peeve. 
NORMAL INDICATION: Pilot lamps T—A and T-B light. ae 





ABNORMAL INDICATIONS 
1. Pilot lamp T-—A or pilot lamp T—B does not light. 


2. Neither of the pilot lamps light. 


3. Filament circuit breaker will not remain closed. 


PROBABLE LOCATION OF FAULT 
la. Blown fuse. 

b. Defective lamp. 

c. Open filament circuit. 


2a. Bad fuses T—A and T-B. 


b. Input power circuit open. 
c. Filament circuit open. 


3. Shorted filament circuit. 


j 





STEP 2. Snap ON -OFF toggle switch on interconnector to ON position. 
NORMAL INDICATION: Red indicator lamp 108 on interconnector lights. 





ABNORMAL INDICATIONS 
1. Red indicator lamp 108 does not light. 
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PROBABLE LOCATION OF FAULT 


la, A-c input circuit from connector 4 of Rack FM- 
82 to interconnector socket 105. 
6. A-c input circuit in interconnector (interconnec- 
tor, Symptom A). 
c. Blown fuse 135 in interconnector. 
d. Defective light bulb. 


STEP 3. Check DIVISION control. 


NORMAL INDICATION: With SELECTOR switch in position 4 and TEST switch in position 2, 
15 horizontal lines on range oscilloscope should be obtainable with the 


aid of DIVISION control. 
ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT . 
1. No horizontal lines obtainable as DIVISION con- _1. Defective division channel (interconnector, Symp- 
trol is adjusted. tom N). 
2. Impossible to obtain 15 lines with aid of DIVI- 2. Defective blocking oscillator, 5B (interconnector, 


SION control. Symptom Q). 





STEP 4. Check BASELINE control. 


NORMAL INDICATIONS: 1. With SELECTOR switch in position 4 and TEST switch in position 
1, a double baseline is obtained on the range oscilloscope. 


2. As BASELINE control is rotated clockwise, it has the effect of 
peeling one line off the top trace and piling it up on the lower trace. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
1. Single baseline appears on range scope. 1. Interconnector (Symptoms N, O, P, Q, T, U). 





STEP 5. (Make sure 30 seconds have elapsed since STEP 1.) Turn PLATE VOLTAGE circuit 
breaker to ON position. 


NORMAL INDICATION: Pilot lights T-C and T—D light. 


ABNORMAL INDICATION PROBABLE LOCATION OF FAULT 
1. Pilot lamp T-C or pilot lamp T-D does not light. 1a. Blown fuse. 
b. Defective lamp. 
c. Open plate circuit. 
2. Neither of pilot lamps light. 2. Blown fuses T—C or T-D. 
3. Place circuit breaker will not remain closed. 3. Shorted plate supply circuit. 





STEP 6. Check transmitter modulator current. 


NORMAL INDICATION: Test meter reads between 4 and 7.5 milliamperes with TEST SWITCH in 
| Ic position and SELECTOR switch in OPERATE position, and 1 
milliampere in STANDBY position. 





ABNORMAL INDICATION PROBABLE LOCATION OF FAULT 
1. Meter reading incorrect. la. Improper adjustment of BIAS control. 
b. Defective modulator circuit. (See transmitter- 
receiver trouble-shooting chart.) 
c. Defective measurement circuit. 
2. Meter reading same in both positions. 2a. No sync voltage to transmitter. 
b. Faulty sync input circuit in transmitter. 
c. Defective modulator circuit. 
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STEP 7. Turn SELECTOR switth to OPERATE position. 


NORMAL INDICATION: Normal radar display with IFF display beneath it should appear on 
range oscilloscope. (Return switch to STANDBY position.) 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
1. No picture on screen or distorted picture. la. Radar range scope. 

b. (Interconnector, Symptoms B through K.) 
2. No IFF picture on screen, radar picture normal. 2a. Receiver, trouble-shooting chart. 


b. (Interconnector, Symptom E.) 


171. Trouble Shooting Based on Five Test Positions |§ components and to channels of the interconnector. 
The following tabulation of normal and abnormal con- The correct settings for taking these positions are 
ditions is based on the five test positions, and is used = given in TM 11-1318, Technical Operation Manual, 
to isolate trouble after the starting procedure has been _— chapter 3. 

followed. It will sectionalize trouble to particular 


POSITION 1: BASELINE 


TL38721 


Figure 169. Baseline pattern. 


ABNORMAL CONDITIONS | PROBABLE LOCATION OF FAULT 
1. See step No. 4 for abnormal conditions and probable location of fault. 
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POSITION 2: DIVISION. 


4 





TL 38720 
Figure 170. Dsuston pattern. 


ABNORMAL CONDITIONS PROBABLE LOCATION OF FAULT 
1. See step No. 3 for abnormal conditions and probable location of fault. | | 


POSITION 3: TRANSMITTER SYNC 
PATTERN. 





TL38723 
Figure 171. Transmitter synchronising signal pattern. 


ABNORMAL CONDITIONS 
1. Horizontal sweep but no vertical deflection. 


PROBABLE LOCATION OF FAULT 
1. (Interconnector, Symptom S). 


POSITION 4: SYNCHRONIZING VOLT- 
| AGE PATTERN. 


nn ke c ed 
ABNORMAL CONDITIONS 
1. Horizontal sweep, but no vertical deflection. 


TL38722 


Figure 172. Synchronising voltage pattern. 


PROBABLE LOCATION OF FAULT 
1. (Interconnector, Symptoms I, U, V). 


POSITION 5A: RECEIVER OUTPUT. 





Figure 173. Recewer out put pattern. 


ABNORMAL CONDITIONS 

1. Horizontal sweep but no vertical deflection. 

2. Horizontal sweep; vertical deflection shows grass 
but no transmitted pulse. 
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PROBABLE LOCATION OF FAULT 

1. Receiver trouble-shooting chart. 

2a. Receiver not tuned to frequency of transmitter. 
b. Transmitter trouble-shooting chart. 


POSITION 5B: MONITOR OUTPUT (TEST 
SWITCH pressed to P.O. 
position). 


TL36724 


Figure 174. Pattern showing r—f envelope. 


ABNORMAL INDICATIONS 
1. Horizontal sweep but no vertical deflection. 


Section IX. RECEIVER AND TRANSMITTER SEC- 
TIONS OF RC-148-C 


Warning: Voltages sufficient to cause death on 
contact are exposed at many points tn this unit. 
Do not place hands or arms within unit when the 
high voltage ts on. Do not make any connection 


ento the umt which will bring high voltages out to 
an exposed point. Make all tests with high volt- 
ages off. Always ground high-voltage capacitors 
before touching them or their associated circuits. 





172. Reference Data 

To assist the maintenance personnel while trouble 
shooting on the receiver-transmitter, many figures 
have been provided. In chapter 1, sections VIII and 
X, there are partial schematics and block diagrams, 
and at the end of this section there are groups of 
figures containing views of the receiver-transmitter, a 
complete schematic and wiring diagram, drawings of 
terminal boards, voltage and resistance measurements. 


PROBABLE LOCATION OF FAULT 
la. Transmitter trouble-shooting chart if position 3 is 
normal. 
b. Interconnector (Symptom S) if position 3 is ab- 
normal. 


173. Introduction 

a. The blocking-oscillator transformer used in the 
transmitter circuit can be used as a means of isolating 
trouble within the transmitter circuit. The trans- 
former will buzz when it is functioning properly. Re- 
member this fact when trouble shooting, to determine 
whether the trouble precedes or follows the blocking- 
oscillator transformer. 

b. The controls of the receiver and transmitter 
should never be adjusted at random. Such adjust- 
ment will result in improper alignment of the equip- 
ment. The POWER OUTPUT and BIAS controls 
are the only exceptions, and they should not be 
adjusted without good reason. If the controls are 
turned and the equipment is thrown out of alignment, 
it will be very difficult to tell when the fault has been 
cleared. 

c. A great number of the faults encountered within 
the receiver and transmitter unit are indicated by the 
test meter and the tuning eye. The test meter utilizes 
a measurement circuit within the transmitter, and the 
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tuning eye 1s operated by an independent circuit in 
the receiver. In most cases the trouble will be indi- 
cated by these two test points. However, it is well to 
remember the possibility of failure of the measure- 
ment circuits. 

d. The r-f circuits of the receiver and transmitter 
are closely related because of their connection to the 
antenna-matching section. For this reason, a fault 
in the circuit of one may be reflected in the other. 
Trouble can be isolated by turning the receiver GAIN 
control completely on, and by observing the display 
oscilloscope. If the display on the oscilloscope is the 
normal band of “hash,” it indicates that the receiver 
is functioning properly. The trouble is therefore 
known to exist in the transmitter circuit. However, 
if the display on the oscilloscope is not normal, the 
trouble is likely to be in the receiver circuits. If the 
fault is found to be in the receiver and it is of such 
a type that there is no receiver output, do not adjust 
the 1-f transmormers at random. This will only ag- 
gravate the condition and necessitate the realignment 
of the receiver. The receiver utilizes a stagger-tuned 
i-f amplifier, and therefore considerable time is re- 


175. Transmitter, Trouble-shooting Chart 


quired to align the stages properly. Time and effort 
can be saved if the above procedure is followed. The 
absence of the transmitter pulse on the display oscil- 
loscope may~be due to the SENSITIVITY control 
being set too far counterclockwise. Trouble shooting 
should not be attempted until this possibility has been 
checked. High voltage is used in the transmitter, and 
for this reason flash-over will be a common cause of 
trouble. In such cases the trouble often may be found 
more easily by a close visual inspection. 


174. Preparing Unit for Trouble Shooting 

Remove the antenna line from the front panel of the 
receiver and transmitter before attempting removal 
of the unit. Loosen the four captive screws. Grasp 
the handles of the front panel of the unit and give a 
sharp pull to disengage the interconnector plug at the 
rear of the chassis. Then remove the unit from the 
rack. When placing the unit on the workbench, do not 
allow it to rest on the back of the chassis or the acetate 
diagrams will be damaged. Use the patch cord when 
the unit is removed, in order to place the equipment 
in normal operating condition. 





A. SYMPTOMS: 


i 


" 





‘PROBABLE LOCATION OF FAULT 


1. No d-c voltage. 


2. No sync pulse. 


3. Defective transmitter circuit. 
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1. No transmitter pulse on range oscilloscope. 


1 ; 2. No cathode current indication on test meter. 





PROCEDURE 
la. This condition ts indicated by tuning eye remain- 
ing dark. 
b. Replace tube 4 in power supply. 
c. Make continuity check of rack wiring. 
d. If trouble is not cleared, see item below. 
2a. Check sync signal at test position 3 on intercon- 
nector. If signal is not present, fault lies within 
the interconnector. 
b. If sync signal is present at interconnector, check 
rack wiring. 
c. If trouble is not cleared, see item below. 
3a. Isolate trouble in transmitter by listening for a 
low buzzing sound in blocking-oscillator trans- 
former (118). 
b. If buzzing noise is heard, replace tube 17. 
c. If fault is not cleared, make voltage and resistance 
check of circuit of tube 17. 
d. If blocking-oscillator transformer is not buzzing, 
replace tubes 16, 18, and 19. 
e. Trace input sync signal through blocking-oscilla- 
tor circuit. 
f. Make voltage and resistance check of input cir- 
cuits (tubes 16, 18, and 19). 


Pum 
| B. SYMPTOM. 


| Low power output indication. | 





a 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Improper alignment. la. Tune transmitter for maximum power output, as 


described in paragraph 177g. 
. b. If fault is not cleared, see item below. 
2. Improper adjustment of POWER OUTPUT con- 2a. Tum POWER OUTPUT to full ON position. 
trol. 6. If adjustment does not affect power output indi- 
cation, check POWER OUTPUT control cir- 
cuit for a short. 
c. If fault is not cleared, see item below. 
3. Defective modulator tube (17). 3a. Defective modulator tube (17) is indicated by 
low current reading on test meter. 
b. Replace tube 17 and check output. 
c. Make voltage and resistance check of modulator 
circuit. 
d. If modulator tube has no screen voltage, replace 
tube 5 in power supply. 
e. Check potentiometer 91 for an open of short. 
f. If modulator tube has no plate voltage, replace, 
tube 6 in power supply. 
g. Make a voltage and resistance check of power 
supply circuit and rack wiring. 
h. If fault is not cleared, see item below. 
4. Defective r-f oscillator (tubes 20 and 21). 4a, Replace tubes 20 and 21. 
b. If fault is not cleared, make voltage and resistance 
check of circuit. 
c. Check filament chokes for shorted turns. 
d. Check oscillator-tank assembly for bad contacts. 


eee eee renee 
C. SYMPTOM: 


Output pulse viewed on range oscilloscope is not steady as transmitter 1s adjusted. 


!. Mechanical contacts in oscijfator tank are not mak- 1. Inspect contacts and clean with a cloth if necessary. 
ing good electrical contact 
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D. SYMPTOM: 
Abnormal modulator cathode current. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. BIAS control. la. Check for defective resistor 53-3 or control 89—2. 
b. Replace tube 17. 
c. Make voltage and resistance check of circuit of 
tube 17. 
d. If bias is still incorrect, check capacitor 24 and 
resistor 86. 
e. If fault is not cleared, see item below. 
2. Low cathode current. 2a. Replace tube 17. 
b. If fault is not cleared, make voltage and resistance 
check of modulator circuit. 
c. Check frequency of sync signal. 
d. Check control 91 for defect or improper adjust- 


ment. 
e. If fault is not cleared, see item below. 


3. High cathode current. 3a. Check frequency of sync signal. If frequency is 
és incorrect, check interconnector. 

b. Replace tube 17. 

c. Make voltage and resistance check of circuit of 
tube 17, 

d. Check test-meter shunt for an open circuit. 

e. Check blocking oscillator to be certain it is trig- 
gered by sync signal and not running free. 


E. SYMPTOMS: 
1. Intermittent operation of transmitter. 
2. WIDTH control at maximum position. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Blocking oscillator. la. Replace tube 19. 
b. If trouble is not cleared, make voltage and resis- 
tance check of blocking-oscillator circuit. 





F. SYMPTOMS: 
1. Transmitter pulse does not appear on range oscilloscope. 
2. TEST SWITCH in P.O. position. 


PROBABLE LOCATION. OF FAULT PROCEDURE 
1. Improper adjustment of POWER MEASURE- la. Set POWER MEASUREMENT control to 
MENT control. maximum counterclockwise position. 
b. If fault is not cleared, see item below. 
2. TEST SWITCH. 2a. Make continuity check of TEST SWITCH cir- 
cuit. 
. b. If fault is not cleared, see item below. 
3. Measurement circuit. 3a. Replace tubes 14 and 15. 


b. Make voltage and resistance check on measure- 
ment circuit. 
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| G. SYMPTOMS: 
| 1. Test meter fails to read with POWER MEASUREMENT control in any position. 
| 2. Transmitter operating. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Test meter. | la. Check voltage across meter. 
b. If no voltage appears across meter, check capa- 
citor 19-1. 


c. If voltage is present across meter, a defective 
meter is indicated. 
d. If trouble is not cleared, see item below. - 


2. Defective meter circuit. 2a. Check continuity of TEST SWITCH circuit. 
b. Check continuity of resistors 80-1 and 80-2, and 
contro! 92. 


H. SYMPTOM: 
Power output not variable. 


PROBABLE LOCATION OF FAULT PROCEDURE | 

1. POWER OUTPUT control. la. If transmitter output is always at minimum, a 
shorted POWER OUTPUT control (91) is 
indicated. 


b. If transmitter output is always at maximum, an 
open POWER OUTPUT control is indicated. 


176. Receiver, Trouble-sheoting Chart 


. 


A. SYMPTOM: 





Low receiver gain. 





PROBABLE LOCATION OF FAULT PROCEDURE 





1. Improper tuning. la. Tune receiver as described in paragraph 177}. 
b. If fault is not cleared, see item below. 

2. Incorrect 1-f alignment. | 2. Align i-f stages as described in paragraph 178. 

| B. SYMPTOM: 

Low output. 

ee ey ee Ge ee 
PROBABLE LOCATION OF FAULT . PROCEDURE 

1. Video circuit. la. Replace tubes 11 and 12. 


b. If fault is not cleared, make voltage and resistance 
check of video circuit. 
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C. SYMPTOM: 
Tuning eye gives no indication. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Tuning eye. la. Replace tuning eye (tube 13). 
b. If fault is not cleared, make voltage and resistance 
check of circuit. 








| D. SYMPTOM: | 
Tuning eye does not close properly. 

PROBABLE LOCATION OF FAULT PROCEDURE 

1. Improper adjustment of eye transformer (112). 1. Adjust eye transformer as described in paragraph 


178c. 





E. SYMPTOMS: 
. 1. Flash-over from first r-f amplifier to ground. | 


2. Transmitter output maximum. | 





PROBABLE LOCATION OF FAULT PROCEDURE | 
1. Improper adjustment of antenna-matching section. | 1. Adjust antenna-matching section as described 
paragraph 177c.  °* 





F. SYMPTOM: 7 : 
- _R-f, mixer, and oscillator stages will not tune. | 





PROBABLE LOCATION OF FAULT ‘PROCEDURE 
1. Defective tube. la. Replace tubes 1, 2, 3, and 4. 
b. If fault is not cleared, trace signal through to Ist 
i-f amplifier. 


c. Make voltage and resistance check on circuits. 
d. If fault is not cleared, see item below. 

2. Cores of coils. 2a. Check operation of core adjustment. Construc- 
tion of tuning assembly should cause cores to 
move in and out smoothly if it is operating 
properly. 

b. If fault is not cleared, see item below. 

3. Capacitor 5. 3. Check capacitor 5 for a short. 
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177. Alignment 

Improper alignment will usually be indicated by low 
transmitter output and low receiver sensitivity. The 
symptoms of improper alignment are quite limited; 
therefore, it is impossible to obtain an indication which 
will point directly to the improper adjustment of a 
particular control. Consequently, it is necessary to 
follow the complete alignment procedure with the ex- 
ception of the i-f amplifier stage. The procedure 
described below includes the alignment of the trans- 
mitter and receiver for initial installation and for 
changing the frequency of operation. A short pro- 
cedure can be followed when adjusting for maximum 
output and sensitivity, if the frequency is known to 
be correct. Such steps as adjustment of controls to 
a given position before application of plate voltage 
may be omitted. With the equipment operating, the 
only procedure necessary is to adjust the transmitter 
for maximum output indication and the receiver for 
maximum eye closure. 

Note. The transmitter frequency should not be further 
adjusted when set correctly, because all adjustments are di- 
rectly dependent upon the correct transmitter frequency. 

a. TRANSMITTER AND RECEIVER ALIGNMENT. (1) 
Disconnect Cord CD—-1098 and the right-angle con- 
nector from the ANTENNA connector. Connect the 
T-connector to the ANTENNA connector (fig. 175) 
and plug in the dummy antennas. Snap on the 
FILAMENT VOLTAGE circuit breaker. Set the 
SELECTOR switch in the STANDBY position. 

Note. The following controls should be adjusted with the 


knurled handle screw driver which is screwed into the 
panel above the receiver tuning dials (see fig. 176). 






RADIO RECEIVER 
AND TRANSMITTER 


! 
Ibe OUMMY ANTENNA 
TL 33539 


Figure 175. Radio Receiver and Tronsmitter BC-1267-A, 
showing antenna test mstallation. 


Caution: Loosen LOCK screws above the 
PLATE CAP and the ANT TUNE adjustments 
before attempting to adjust them. 

(2) Set the WIDTH control, POWER MEA- 
SUREMENT control, and BIAS control at their ex- 
treme counterclockwise positions. Set the POWER 
OUTPUT control to its extreme clockwise position 
and the LIGHTS control to any position to give 
proper illumination of dials and meters. Open the 
door below the TRANSMITTER TUNING dial 
and find the desired frequency on the calibration chart. 
Set the TRANSMITTER TUNING dial, the re- 
ceiver ANT., R. F., DET, and OSC. tuning dials to 
the settings given on the calibration chart for the 





Figure 176. Radio Recewer and Transmitter BC-1267-A, front panel. 
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desired frequency. The TRANSMITTER TUN- 
ING dial is set by adjusting the PLATE control 
which is located to the lower right of the dial. Now 
apply the plate voltage. 

b. MopULATOR-CATHODE CURRENT. With the 
TEST SWITCH in the Ic position, adjust the BIAS 
control until the test meter reads 1 ma. Place the 
SELECTOR switch in the OPERATE position ; the 
test meter should read from 4 to 7 ma in the OP- 
ERATE position. 

c. ANTENNA Matcuinc. Place the TEST 
SWITCH in the P.O. position, the SELECTOR 
switch in position 4, and the TEST switch on the 
interconnector to position 5. <A picture of the en- 
velope of the r-f pulse should appear on the screen 


. * 
. 
.* 
. 


. 
»** 


CALIBRATION 
CHART 


Figure 177. Radio Receiver and Transmitter BC-1267—-A, chart showing antenna matching adjustments and calibration. 
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of the cathode-ray tube. Adjust the antenna tuning 
(ANT.) and the TRANS. and RCVR. portions of 
the antenna-matching section to maximum pulse am- 
plitude as indicated on the display oscilloscope on the 
control unit. The TRANS. RCVR. portions of the 
antenna-matching section are adjusted by sliding their 
respective rods in and out to the desired position (see 
fig. 177). When this position is obtained, press the 
button in the center of the rod handle and push the 
rod in as far as it will go. 

d. PutseE WiptH. Place the TEST SWITCH in 
the P.O. position, the SELECTOR switch in posi- 
tion 4, and the TEST switch in position 5. Rotate 
the PHASE control on the interconnector until one 
edge of the pulse is on the zero line. Then rotate the 


>" 


a) 
~ 


yo 
. 
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RANGE CONTROL on the range unit until the 
other edge of the pulse is on the zero line. The 
distance, measured in yards on the range dial, should 
be approximately 1,280 yards. If the pulse width is 
incorrect, adjust the WIDTH cantrol on the trans- 
mitter and measure the width as before until the 
correct width is obtained. 

e. TRANSMITTER FREQUENCY. (1) Set the signal 
generator to the TEST position. Rotate the TUN- 
ING control to the desired setting as read from the 
chart on the front panel of the signal generator. In- 
sert the headphones in the PHONES jack provided 
for them. Pull the antenna rod up out of the case. 

Note. It will be necessary to allow the signal generator 
to warm up for at least 15 minutes to prevent any fre- 


quency drift. 
(2) Set the TRANSMITTER TUNING dial to 


the correct calibration for the desired frequency by 
use of the calibration chart. Adjust the transmitter- 
frequency control (PLATE) until the note of the 
repetition rate heard in the headphones is interrupted 
(see par. 193). Make sure that the interruption is 
sharp and can be approached from both directions of 
rotation of the transmitter-frequency control. 

(3) Retune the antenna-tuning control (ANT.) 
and the antenna-matching sections as described in 
paragraph 177c. 

f. RECEIVER FREQUENCY. 

(1) The signal generator should be tuned to the 
same frequency as it was when used with the trans- 
mitter. 

(2) Turn the GAIN control on the interconnector 
to its maximum clockwise position. Connect the r-f 
output of the signal generator to either branch of the 
T-connector on the transmitter antenna connection by 
using cord CD-1104. Set the attenuator dial on the 
signal generator (marked MULTIPLY BY) to the 
IMx position and adjust the receiver dials for maxi- 
mum eye closure. If the eye closes completely, open 
it by turning the GAIN control counterclockwise to 
reduce the gain of the receiver. Continue repeating 
this process until maximum eye closure is obtained. 

Note. The right-hand control of the attenuator is used 
for coarse adjustment; the left-hand control is for fine 
adjustment. The 1Mx position of the attenuator is used 
because it gives the desired impedance of 50 ohms. 

(3) Disconnect the signal generator from the 
transmitter and connect the test and dummy antennas 
to the T-connector. 

(4) With the STANDBY OPERATE switch in 
the OPERATE position and the TEST SWITCH 
in the P.O. position, again adjust the antenna-match- 
ing sections for maximum pulse amplitude on the 
Scope screen, 


(5) The above tuning adjustment should be re- 
checked several times because of the interaction of the 
antenna circuits. 

g. Power Outrut. (1) Place the SELECTOR ° 
me on the interconnector in position 4, the TEST 
switch on the interconnector in position 5, and the 
TEST SWITCH in the P.O. position. While ob- 
serving the pulse on the screen of the range scope, the 
POWER MEASUREMENT control should be ro- 
tated clockwise until the pulse fails to decrease in 
amplitude. The power output can then be read direct- 
ly on the test meter. One kilowatt is the maximum 
power output. However, because of error in the 
measuring circuit, 0.750 kilowatt may be considered 
sufficient. 

Note. If the power-measurement control is rotated past 
the point where the pulse fails to decrease, a very inaccurate 
reading will be obtained. 

(2) Remove the T-connector and connect the 
right-angle connector in its place. Connect Cord 
CD-1098 to the right-angle connector. 

h. Finan ApjustMENTs. (1) Slight readjust- 
ments of the antenna-tuning controls (ANT.) and 
the antenna-matching sections may be necessary. 
These are again adjusted for maximum pulse ampli- 
tude on the screen of the range scope with the TEST 
SWITCH in the P.O. position. Adjust the PLATE 
CAP. TUNE to maximum pulse plitude on the 
screen of the control unit. These final adjustments 
should be gone over several times to insure peak ad- 
justment of these controls. 

(2) Upon completion of all adjustments, tighten 
the LOCK screws on the ANT. TUNE and PLATE 
CAP. TUNE. 7 


178. Alignment of I-f coils 

a. PREPARATION. Place the SELECTOR switch 
in the STANDBY position. Connect the ends of 
Cord CD-1103 to the R.F. OUTPUT receptacle of 
the signal generator and to the i-f input jack of the 
receiver. 

b. CALIBRATION OF SIGNAL Gavmaros. When 
setting the frequency of the signal generator, refer to 
paragraph 193 of this chapter for information on the 
calibration chart and restoring the calibration L.F.- 
H.F. band switch to the L.F. position when setting 
up for the i-f frequency. 

c. Procepure. Use the alignment tool to adjust 
the i-f coil on the stage being tuned from the bottom 
of the chassis. The alignment procedure is as follows: 

(1) Remove the local oscillator tube 6C4. 

(2) Turn the GAIN control on the interconnector 
completely clockwise. This insures maximum gain. 

(3) To prevent the system from breaking into os- 
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cillation, alignment should first be made at reduced 
signal generator input. 

(4) Set the generator to 11 megacycles. 

(5) Adjust the eye transformer tuning slug for 
maximum closing of the tuning indicator eye. If the 
eye closes completely, reduce the output of the signal 
generator until maximum closure is clearly indicated. 

(6) Set the generator to 9.5 megacycles. 

(7) Adjust the second detector transformer tuning 
slug for maximum closing of the tuning indicator eye. 

(8) Set the signal generator to 8.8 megacycles. 

(9) Adjust the fifth i-f and third i-f transformer 
tuning slug, in order, for maximum closing of the 
tuning indicator eye. 

(10) Set the signal generator to 13.2 megacycles. 

(11) -Adjust the fourth i-f transformer tuning slug 
for maximum closing of the tuning indicator eye. 

(12) Set the signal generator to 12.5 megacycles. 

(13) Adjust the second 1-f transformer tuning slug 
for maximum closing of the tuning indicator eye. 

(14) Set the signal generator to 11 megacycles. 

(15) Adjust the first i-f transformer tuning slug 
for maximum closing of the tuning eye. 

d. OscILLaTIoNn. If the system breaks into oscil- 
lation during adjustment, as evidenced by complete 
closure of the eye with no signal input, turn the slugs 
of the fifth and third i-f transformers all the way in. 
Then complete the adjustment of all the other trans- 
formers before returning to the fifth and third. 

Note. When aligning one stage never go back to a previ- 
ously aligned stage and tune for maximum gain. Greater 
gain will be obtained in doing this, but it will reduce the 
bandwidth. 

e. TRouBLE SHooTING DeFEcTIVE I-F Stace. If 
an i-f stage is defective or out of alignment, it may 
be isolated by using the information contained in table 
III. This table gives the number of microvolts ap- 
plied to the grid of each stage which should produce 
the output level and the frequency for each. If a 
stronger signal is necessary to give the required out- 
put level, align the stage. If alignment has no effect on 
the gain, check the stage for trouble. Since poor gain 
in one stage will be reflected in all stages preceding 
it, the gain checks should be traced back by starting 
with the last i-f and working back to the first 1-f. 


Table VI. Alignment frequencies for I-F amplifier. 


Alignment frequency 
Stage No. (mc) 





9.5 
8.8 
13.2 
8.8 
12.5 
11.0 


— WH ww Rin HA 
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Table VII. Average I-f grid sensitivities. 
(For 5 volts output across diode load) 


I-£ tube Frequency 
grid No. (me) 
LF. INPUT jack 1] 
1 11 
2 11 
3 11 
4 11 
5 9.5 





* The first sensitivity reading is greater than the second because 
the I.F. INPUT jack 1s connected in series with resistor 61. 


179. Additional Alignment Procedure using Tuning 
Eye Indicator 


a. To align the i-f system when considerable mis- 
alignment has been caused by accident or replacement 
of i-f transformers, the following procedure should be 
followed : 

(1) Remove the oscillator tube 6C4. 

(2) Connect the unmodulated output of Signal 
Generator I-122-A between the grid and ground of 
the fifth 1-f amplifier tube. 

(3) Set the frequency at 11 megacycles. 

(4) Resonate the eye transformer, 112, for maxi- 
mum closing of the tuning indicator eye. 

(5) Set the frequency at 9.5 megacycles. 

(6) Resonate the second detector transformer, 111, 
for maximum closing of the tuning indicator eye. 

(7) Shift the generator connections to grid and 
ground of the fourth i-f stage. 

(8) Set the frequency at 8.8 megacycles. 

(9) Resonate the fifth i-f transformer, 110, for 
maximum closing of the tuning indicator eye. 

Note. Care should be taken not to overload the tuning 
eye. This overload is indicated by an overlapping in the 
eye. To prevent this, reduce the signal generator input. 

(10) Shift the generator connections to grid and 
ground of the third i-f stage. 

(11) Set the frequency at 13.2 megacycles. 

(12) Resonate the fourth i-f transformer, 109, for 
maximum closing of the tuning indicator eye. 

(13) Shift the generator connections to grid and 
ground of the second i-f stage. 

(14) Set the frequency at 8.8 megacycles. 

(15) Resonate the third i-f transformer, 108, for 
maximum closing of the tuning eye. 

(16) Shift the generator connections to grid and 
ground of the first 1-f stage. 

(17) Set the frequency at 12.5 megacycles. 

(18) Resonate second i-f transformer, 107, for 
maximum closing of the tuning indicator eye. 





(19) Shift the generator connections to the i-f 
jack, 151-1. 

(20) Resonate the first i-f transformer, 106, for 
maximum closing of the tuning eye. 

b. If the i-f system breaks into oscillation at any 
time, turn the slugs of the fifth and third i-f trans- 
formers all the way in. Then complete the adjustment 
of all the other transformers before returning to the 
hfth and third. 
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180. Receiver Alignments using Test Scope 

a. The equipment needed to tune the i-f stages in- 
cludes a signal generator, oscilloscope (or output 
meter), gain box, and a tuning screw driver. Since 
waveshape and signal-to-noise ratio may be directly 
observed on an oscilloscope, the scope is to be pre- 
ferred to the output meter. 

b. A few precautionary measures to insure uniform 
results are necessary : 

(1) Keep the equipment close together. 

(2) Connect all chassis together with several short 
leads. 

(3) Ground the chassis. 

c. Preliminary to the alignment of the receiver, the 
following steps must be taken: 

(1) Connect the alligator clip of the gain box to 
pin 22 of multiple receptacle 180 on the receiver. 
Turn the variable control of the gain box completely 
counterclockwise. This insures maximum gain. 

(2) Connect the Y-input lead of the test scope to 
the HIGH jack 150-3 of the receiver. 

(3) Connect the output of the signal generator to 
the I.F. IN jack, 151-1. 

(4) Turn the equipment on and allow it to warm 
up for a few minutes. 
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Figure 179, Signal Generator [-222-A, front panel. 


221 


d. After the equipment has reached its normal op- 
erating temperatute, proceed as- follows: 

(1) Adjust the tuning dial of the signal Benrator 
for an output frequency of ll me... 7 * «. 

(2) Increase the output level from:.zero’ imtil a 
picture is formed on the scope as shown in figure 178. 

(3) Adjust the core of the i-f coils of first and 
sixth transformers for maximum deflection on the 
scope. When this adjustment is being made, decrease 
the signal output of the signal generator to maintain 
the same deflection as in (2) above; otherwise dis- 
tortion of the output due to overloading will cause 
misleading results. Observe this precaution each time 
an i-f stage is adjusted. 

(4) Change the frequency of the signal generator 
to 12.5 mc and adjust i-f coil 2 for maximum deflec- 
tion on the scope. 

(5) Change the frequency of the signal generator 
to 13.2 mc and adjust 1-f coil 4 for maximum deflec- 
tion on the scope. 

(6) Change the frequency of the signal generator 
to 8.8 mc and adjust i-f ‘coils 3 and 5 the same way. 

(7) Set the signal generator to 11 mc and adjust 
the tuning-eye tuned circuit (eye transformer) for 
maximum closure of the eye. (The signal level may 
have to be increased.) 
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181. Alignment of Receiver R-f Calibration Dials 
with Calibration Chart 
This alignment usually will not be necessary unless an 
r-f coil is replaced. 

a. The alignment procedure is written for all four 
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r-f stages ; however, it may be used to align just one 
without aligning the others. 

b. Place the SELECTOR switch in the STAND- 
BY position. Disconnect the cable from the antenna 


SET SCREW 


CORE & SHAFT 


. 
=——4| 
DL A SP BY, TEMA SD ST WP OP 





OUTSIDE TURN 
CENTER TURN 
INSIDE TURN 


SLUG DRIVE ASSEMBLY 


TL33544 


receptacle on the transmitter. Use Cord CD—1104 to 
connect the r-f output of the signal generator to the 
antenna receptacle. Use the tuning eye for a reso- 
nance indicator. Set the signal generator to the 
transmitter frequency and tune the r-f section 
controls for resonance. If the dial readings on all 
the r-f stages of the receiver, with the exception of the 
ANT., are within one division of the reading on the 
calibration chart for the frequency being used, the 
dial alignment may be considered normal. Because 
of the greater deviations in antenna characteristics, 
a much greater tolerance is allowed for the ANT. 
tuning dial. If the dials do not read correctly, follow 
the procedure below. 

c. Turn each tuning shaft to its maximum Sock: 
wise position and check the zero position of each dial. 
If the dial does not read zero in this position, loosen 
the dial setscrew and rotate the dial until the zero 
coincides with the hairline (see fig. 180). 

d. Loosen the setscrew on the slug-driver assembly 
(fig. 181) and adjust the tuning cores until their 
shafts extend 1/16 inch out from the tuner front 
plate (see fig. 181). To do this the ttiner must be 
removed from the chassis. (If the coil has been re- 
placed, this has already been taken care of.) Set the 
signal generator at 156 mc and tune the OSC. dial to 
maximum eye closure. 

Note. In this receiver the desired response occurs with 


the heterodyne oscillator tuned below the incoming signal. 
This may be checked by noting what two frequencies of the 
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Figure 182. Capacity voltage divider, cover removed. 


signal generator give proper response and aligning to the 
higher response. A moderate signal input should be used 
to avoid high order image responses. 

If the OSC. dial fails to check against the calibration 
point for 156 mc, adjust the outside turn and the 
center turn on the OSC. coil until the correct dial 
setting 1s obtained (see fig. 181). (The outside turn 
is next to the rear of the tuner.) The spacing should 
be adjusted by bending the outside turn away from 
or toward the center turn. 
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Capacity voltage divider, schematic diagram. 








Figure 183. 


e. Repeat the above procedure for the DET., R.F., 
and ANT. stages. 

f. Set the signal generator at 186 mc and tune the 
OSC. dial to resonance, as indicated by maximum eye 
closure. If the OSC. dial fails to check with the 
calibration chart, adjust the spacing between the in- 
side turn and the center turn until the correct dial 
reading is obtained (see fig. 181). (The inside turn 
is next to the front panel.) 

g. Repeat this process for the DET., R.F., and 
ANT. stages. 


182. Testing Transmitter 

a. Test EQUIPMENT. The tests discussed in this 
paragraph require equipment which is not supplied 
with Radio Equipment RC-148-C. The equipment 
required is described in the paragraphs below. 

(1) Oscilloscope. A DuMont model 241 oscillo- 
scope or a similar instrument will be suitable. It 
should have a vertical deflection sensitivity (plates 
direct, 5-inch tube) of approximately 45 volts per 
inch. It must also be capable of operating with an 





Figure 184. High-frequency diode head. 


223 












~ Se 


vi’ ny Wy yr : 
yea aly 










Figure 185. High-frequency diode head, cover remo 


eS ee 


removed. 


9004 955 
| 2 












- 
O[__OHMS _____JWATTS[ TOL = % : | 
Jee: a ae.” ee ee a ee me }ceramic | | 
a ee a [ee ae es ee ee, Se 
[~3__[ 0000. | 1 | 10 | [1a | SMMFO_('| CERAMIC _ 
2a. aon) | CC a Core 
[~s__ [19000 | % | 20 | [—15 | 100 MMFD____|SILVER MICA __ 
ee 
[18 [-__.05_ MFO____| _ PAPER 
Wii (a ie 2 es anaes 
Pog turer sant ees 
ae ae ee 


TL 33549 
Figure 186. High-frequency diode head, schematic diagram. 
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external sweep. The connection to the vertical plates 
should be in series with a capacitor having a capacity 
of at least 0.5 mf. 

(2) Low-capacity cable. This cable is used to con- 
nect the vertical plates of the oscilloscope to the point 
under test. It should be about 3 feet long, and its 
total capacity must not be greater than 50 mmf. 

(3) Sweep and pulse generator. This generator 
should produce a sweep voltage for the oscilloscope 
about 10 or 20 microseconds in length. A 100-micro- 
second sweep is also useful.. The transmitter may be 
triggered by the interconnector, or by a pulse from 
the sweep generator, if it has the same characteristics 
as the control unit trigger pulse. The phase relation 
between the trigger pulse and the sweep voltage must 
be variable. 

(4) Timing caltbrator. This unit is used to cali- 
brate the sweep time on the oscilloscope. It should 
produce a 200-kc wave which will give 5-microsecond 
timing waves. 

(5) Capacity voltage divider. This divider should 
have a division ration of about 20/1 and should be 
capable of withstanding a peak voltage of 5,000 volts 
or more. The output capacity should be as low as 
possible (see figs. 182 and 183). 

(6) Power-measurement unit. This unit should 
consist of a 50-ohm resistive load and a diode rectifier, 
preferably with a cathode-follower output stage. The 
diode load resistance shall be capable of being 
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switched to either of two values: a high value to show 
the integrated pulse, and a low value to reproduce 
the envelope of the r-f wave. Figure 186 shows the 
schematic of such a unit, and figure 185 is a photo- 
graph showing typical construction. 

b. Test Connections. The actual connection of 
the test equipment will depend on the type of equip- 
ment available. (It must be assumed that the operator 
is reasonably familiar with the use of such equip» 
ment.) The procedure described below gives the 
basic principles for checking the transmitter. A 
block diagram is given in figure 187. 

(1) The transmitter may be triggered by the inter- 
connector or by an external pulse and sweep genera- 
tor. The transmitter should be removed from the 
rack and connected electrically to the rack by means 
of patch Cord CD-1106. The power supply must be 
in place in the rack if the trigger pulse is to come | 
from the interconnector, it is necessary that the inter- 
connector be properly adjusted for normal operation. 
To operate the transmitter from an external source, 
plug the external trigger voltage into the SYNCH. 
INPUT jack on the transmitter. 

(2) The sweep generator for the test oscilloscope 
must be synchronized with the trigger pulse. 

(a) If the interconnector is used, this sync pulse 
may be obtained from the usual sync output chan- 
nel. In order to vary the phase of the transmitter 
trigger pulse with respect to the leading edge of the 
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Figure 187. Radio Equipment RC-148-C, block diagram of test equipment connections. 
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sweep, it is necessary only to rotate the PHASE con- 
trol. This will move the trigger pulse with respect 
to the sweep. 

(b) If the separate sweep and pulse generator is 
used it may receive sync from a separate audio oscil- 
lator. A phase control must be incorporated into the 
sweep generator. 

(3) The sweep generator should be connected to 
the horizontal plates of the oscilloscope through the 
amplifier. The gain control on the test oscilloscope 
will provide an adjustable length of sweep on the 
oscilloscope screen. 

(4) The timing calibrator is used to calibrate the 
sweep. It must be synchronized from the source 
which initiates the sweep. The output of the cali- 
brator, which is a damped sine wave, is connected to 
the vertical plates of the oscilloscope. The length of 
the sweep is adjusted until 2 cycles of the timing wave 
occupy 1 inch of length on the screen. The timing 
wave is 200 kc; therefore 1 inch on the screen equals 
10 microseconds. Other convenient units may be used. 

(5) The capacity voltage divider is required when 
observing the 3,500-volt pulse output of the modu- 
lation transformer (119). The divider may be cali- 
brated by impressing a known pulse voltage across the 
input terminal and ground. Measure the output 
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Figure 188. Test oscilloscope pattern. 
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pulse voltage with the oscilloscope. Adjust the ca- 
pacitor in the lower section of the divider until the 
ratio is 20/1. The divider should be calibrated with 
a particular cable and oscilloscope. If either the cable 
or the oscilloscope is changed, the divider should be 


recalibrated. 
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Figure 189. Test oscilloscope pattern. 


(6) The diode. head (fig. 186) is connected to the 
ANTENNA receptacle on the radio receiver and 
transmitter. To,measure the power of the oscillator 
directly, remove the cable which is connected to 1e- 
ceptacle 170-2 and connect the diode head in its 
place, using a short length of 50-ohm cable. To 
measure power, the switch on the diode unit must 
be in the open position. This produces an integrated 
pulse whose height is proportional to the peak volt- 
age across the 50-ohm load. The diode head mist be 
calibrated against a known source of power such as 
a lamp and a photometer. If this equipment is not 
available, comparative measurements may be made 
against an arbitrary standard. To observe the e- 
velope of the r-f pulse, the switch on the diode unit 
must be in the closed position. This puts a low 
resistance load in the diode cathode circuit. 

(c) Test Procepure. The controls of the trans- 
mitter should be set at normal operating position 
Be sure that plate voltage is applied by depressing 
the patch cord push-button switch when adjusting 
for cathode current cut-off. 

(1) Connect the low-capacity test cable (which 
is connected to the vertical plates of the oscilloscope) 
to the high side of resistor 73-4. The pulse shape 
shown in figure 188 should appear across this re 


sistor. If this pulse is not normal, check the inter- 
connector which produces this pulse, the rack ,wir- 
ing, and resistor 73—4. 

Caution: Most of the following measurements 
involve high voltages. Exercise extreme care 
when making connections. 


(2) Connect the test cable to pin 5 of tube 16. 
The waveform shown in figure 189 should be ob- 
tained. This is the input wave after it has been 
amplified and inverted. The time constant in the 
plate circuit has been made as low as possible. If 
the voltage has a greater decay time than that shown 
in figure 189, the resistance or capacity has prob- 
ably increased. Be sure that the wiring is dressed 
away from the chassis. Check resistor 62-5 and 
tube 16. The same wave form will also appear on 
pin 1 of tube 16, 
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Figure 190. Test oscilloscope pattern. 


(3) Connect the test cable to pin 2 of tube 16. The 
waveform shown in figure 190 should be obtained. 
The small step is the result of the reactions of the 
blocking oscillator on the preceding circuits. This 
wave, in common with the two previous waves, must 
have a steep rise, in order that the delay time be 
kept to a minimum. Any excess shunt capacity in 
the circuit will increase the rise and decay time. An 
increase in the plate load resistance (83-1 to 83-5 
in parallel) will also increase the decay time. 

(4) Connect the test cable to the junction point 
of resistors 93-1 and 93-2, which are connected to 
the grid of tube 17. The waveform shown in figure 
191 should be obtained. Plate voltage must be ap- 
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Figure 191. Test oscilloscope pattern. 


plied to tube 17 when this measurement is made, 
because tube 17 is the load for the blocking-oscillator 
transformer. This is the output voltage of the ter- 
tiary winding on the blocking-oscillator transformer. 
The characteristics of this wave are dependent or 
transformer 118, capacitors 30-1 and 30-2, and vari- 
able resistor 89-1. If the output pulse is too narrow, . 
capacitor 30-1 or 30-2, or control 89-1 is defective. 
A distortion in the top of the pulse will be presen: 
if capacitor 22-1B or 21-5 is open. If capacit.: . 
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Figure 192. Test oscilloscope pattern. 
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16-3 or 16-4 are defective, the blocking oscillator 
may not trigger. If resistor 95-3 is defective or if 
the bias is low, the blocking oscillator may run free. 
No waveform is shown for tube 18 since it is not 
normally accessible. However, this tube is a cathode 


follower and the waveform at its cathode is similar 
to that shown in figure 190 except that it has less 


amplitude. 


(5) Connect the test cable to the low side of the 
capacity voltage divider. The high side of the di- 
vider should be connected to terminal 4 of transformer 
119. Depress the push-button switch to apply plate 
voltage to tube 17. The waveform shown in figure 
192 should be obtained. This waveform will depend 
on the load. A 2,000-ohm, 25-watt resistor may be 
used as a load on the secondary of the modulation 
transformer in place of the r-f oscillator tubes for 
preliminary measurements. Low output voltage may 
be due to a defective modulation transformer (119), 
a defective modulator tube (17), or low plate voltage. 
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Figure 193. Test oscilloscope pattern. 
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(6) Connect the test cable to the diode head; then 
close the switch on the diode head. Close the push- 
button switch on the patch-cord box No. 2. A wave- 
form similar to that shown in figure 193 should be 
obtained. This is the envelope of the r-f wave and 
is similar to the modulating-pulse envelope. This 
pulse will show any irregularities in the r-f output 
of the transmitter. Open the switch on the diode 
head. The waveform shown in figure 194 should be 
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obtained. The height of this integrated pulse is pro- 
portional to the peak voltage of the output wave. 
The power output may be calculated from the 
formula: 
FE? 
| 
2R 


where E is the peak voltage across. the load resistance 
R. In this case the load resistance is 50 ohms, so 
the formula becomes: 


_ «&? 
P=—. 
100 

The diode head affords a quick accurate method of 
checking power. As adjustments are made, the height 
of the pulse on the oscilloscope screen can be ob- 
served. To observe whether the r-f oscillator 1s 
working properly, connect the diode head to the 
receptacle (170-2) on the side of the oscillator box. 
The difference in the power measured here and the 
power measured at the ANTENNA receptacle should 
be about 20 percent when the radio receiver and 
transmitter is properly tuned. 


Tu. 35500 


Figure 194. Test oscilloscope pattern. 


183. Removal and Replacement of Parts 

a, PULSE-GENERATOR CwHassis. To remove the 
plug-in pulse-generator chassis remove the two 
screws which hold it on the main chassis. Grasp the 
pulse-generator chassis by the two handles and pull 
firmly upward to disengage the connector on the 
plug-in pulse generator from the main chassis re- 
ceptacle. 
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Figure 195. Radio Recetwer and Transmitter BC-1267-A, disassembly of antenna-matching section. 


b. ADJusTING Rops. To replace an adjusting 
rod of the antenna-matching section, engage the rod 
and set it to zero.on the calibrated scale; remove the 
handle; press the inner rod to release the spring 
lock; and remove the adjusting rod through the hole 
in the rear of the case which houses the antenna- 
matching section (see fig. 195). Assemble in re- 
verse order. 

c. ANTENNA-MATCHING SECTION. To remove the 
antenna-matching section, disconnect the three cables 
from their right-angle fittings ; set the adjusting rods 
to zero; remove the handles and center rods; remove 
the four screws which hold the case to the chassis; 


and then remove the crossbar brace which is mounted . 


from the front panel to the rear fence. The antenna- 
matching section can now be removed (see fig. 196). 
To disassemble the antenna-matching section, remove 
the four screws which hold the front of the case to 
the case itself. Unsolder the three coaxial fittings. 
The entire assemably may now be slid out of the case 
(see fig. 195). To reassemble, reverse the above pro- 
cedure. 

d. POWER-MEASUREMENT CiRrcuIT. To gain access 
to the wiring of the power-measurement circuit tubes, 
remove the eight screws which hold the cover of the 
shield box in place (see fig. 197). To remove the 
shield box, unsolder the wire at terminal 1 of tube 


9006 and disconnect the two leads to capacitor 20-1. 
Remove the eight screws which hold the shield box 
to the chassis. To assemble, reverse the above order. 

é. R-F OsciILLator Box. To gain access to the 
r-f oscillator unit box, loosen the four captive screws 
which hold the cover in place, then remove the cover. 
If further access is required, the side of the r-f 
oscillator unit box may be taken off. Remove the 
shield which covers the modulator transformer termi- 
nals. Remove the 16 screws which hold the side of 
the oscillator box to the, chassis and front panel. 
This allows the entire side to be removed (see fig. 
199), . 

f- C1zoKES AND SPARK Puates. To replace heater 
chokes 114-1 to 114-4 and heater spark plates 27-1 
and 27-2, it is necessary to remove the bottom shield 
cover. Remove the two screws from the clamps which 
hold the high-voltage lead shield tubing to the bot- 
tom of the r-f oscillator unit box. Remove the two 
screws which hold the shield for the high-voltage ter- 
minals on modulator transformer 119. Disconnect 
the high-voltage lead from terminal 4 on modulator 
transformer 119. Remove the three screws on the 
side of the oscillator box which hold the shield for 
the tube sockets and chokes to the oscillator box 
(see fig. 198). Assemble in reverse order. 

g. INTERCONNECTOR Piuc. To gain access to the 
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Figure 196. Radio Receiver and Transmitter BC-1267—A, removal of antenna-matching section. 


connector on the rear of the chassis, remove the two 
screws which hold the shield in place (see fig. 200). 
To remove the connector, disconnect all the wires to 
its terminals. Remove the four screws which hold it 
to the frame of the chassis. 

h. Capacitor 25 AND TERMINAL Boarp. To re- 
place capacitor 25, or the ceramic terminal board 
containing resistors 82—1, 82-2, 82-3, and 82-4, first 
remove the shield which covers the board and the 
positive terminal of capacitor 25. This shield is fast- 
ened to the chassis with two screws and to the 
ceramic terminal board supports with two screws. 
Remove these four screws and lift the shield off (see 
fig. 201). Ground the capacitor with a screw driver. 
Remove the capacitor or the terminal board. Assem- 
ble in reverse order. 
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1. 2C26 Tuxpes. To replace the 2C26 tubes, re- 
move the cover of the r-f oscillator unit. Remove the 
plate and grid caps. Remove the tubes by rocking 
them gently sideways and pulling upward. 

j. TuBE 17. To remove tube 17 (3E29) it is neces- 
sary to remove the shield which covers it. Remove 
the crossbar brace which is mounted from the front 
panel to the rear fence. Remove the wingnuts and 
springs which hold the cover in place. These springs 
are under considerable tension; be careful to prevent 
them from flying off when the nuts are removed. 
Remove the shield and the ceramic terminal board 
which is the plate connector for the 3E29 tube (see 


fig. 202). The tube can now be removed by pulling 


upward. This tube has no base. Be careful when 
handling it so as not to break the seals where the 
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Figure 198. Radio Receiver and Transmitter BC-1267-A, 
transmutter-oscillator tube, shield removed. 
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Figure 197. Radio Receiver and Transmitter BC-1267-A, 
power-measurement circutt, shield cover removed. 
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pins leave the glass envelope. 
order. 

k. TuBE 14. Tube 14 has a shield over it which 
must be removed. Use the key which is fastened to 
the chassis next to tube 1 on the receiver section to 
turn this shield in a counterclockwise direction (see 
fig. 203). After the shield has been take off, the tube 
can be removed without difficulty. 

1. Meter Pitor Licut. The meter pilot light is 
in a special housing which is fastened to the front 
panel. Press down on the housing to remove it from 
the panel (see fig. 204). Grasp the wire lead in one 
hand and the housing in the other (see fig. 205). 
Exert a strong steady pull which will separate the 
external housing from the pilot light socket. Push 
the pilot light into the socket slightly and turn it 
counterclockwise until it releases. Assemble in re- 
verse order. 

m. TRANSMITTER DiAt Licut. The transmitter 
dial light is mounted in a standard bayonet socket. 
Push the dial light in and turn it counterclockwise 
until it releases. 

n. R-F Corrs. (1) In order to replace an r-f coil 
or core in the r-f tuner it is necessary to remove the 
tuner. It is possible to service the tuner for capacitor 
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Figure 200. Radio Receiver and Transmitter B 
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C-1267-A, plug shield removed. 


and resistor replacements while it is in the chassis, 
but it is easier to service and a neater, quicker job 
results if the tuner is removed. First remove the 
crossbar that runs from the front panel to the rear 
fence. Pull the trombone handles out 1 inch. Loosen 
all the screws which fasten the front panel to the 
chassis, except the four screws on the left side of the 
panel that hold the r-f oscillator box. About % inch 
of play in the screws will be sufficient; this play 1s 
necessary because the tuning screws on the tuner fit 
into shoulder washers on the front panel. Remove the 
tuning-eye tube from its bracket and remove the plate 
which covers the r-f tuning head. The eye tube is 
held to the bracket with a thumbnut which must be 
turned counterclockwise to loosen. The cover plate 
can be taken off when the six nuts on the spade lugs 
are removed (see fig. 206). Unsolder the coaxial 
cable which is connected to capacitor 1-1. Unsolder 
the three wires which are connected to terminals 1, 
2, and 3 on the terminal board on the edge of the 
ttuner cut-out. Unsolder the shielded lead from ter- 
minal 5 of i-f transformer 106. Remove the four 
screws which hold the r-f tuner to the main chassis. 
Pull the front panel forward % inch to clear the 
screw driver tuning rods and lift the tuner upward 
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Figure 202. Radio Receiver and Transmitter BC-1267-4 
modulator tube shield removed. 
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until it is clear. Be careful not to break the shielded 
i-f lead. 


(2) After the tuner has been removed the cores 
can be taken out. Turn the tuning screw clockwise 
until the dial reads zero. Measure the distance that 
the core shaft protrudes through the front panel. 
This distance should be 1/16 of an inch (see fig. 
207). When the core is replaced it must be set to 
the same distance. Insert a No. 6 Allen wrench in 
the setscrew which holds the core shaft (see fig. 208). 
Turn the setscrew counterclockwise until the core 
shaft slides freely. 


(3) Slide the core through the holes in the termi- 
nal board and the rear of the tuner chassis. When re- 
moving the oscillator stage core, it 1s necessary to 
unsolder capacitor 5 and bend choke coil 104 down- 
ward to provide an unobstructed path for the core. 
A\fter the core has been removed the coil assembly 
ray be removed. Unsolder the leads which are con- 
mected to the coil assembly ; remove the two screws 
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tube shield key. 


BC-I267-A 
A-105-A 
Qc 





which fasten it to the tuner; then remove the coil 
assembly. Be sure to unsolder the ground connection 
which has been made to a bracket fastened to the 
chassis. Assemble in reverse order. It is necessary 


to check the dial calibration after a coil replacement 
(see par. 181). 


(4) To replace the core, slide it into the coil 
through the holes in the chassis and terminal board. 
Place the slug-driver assembly on the sleeve. Place 
the slug-driver assembly in position by compressing 
the spring and engaging the bottom edge of the slug- 
driver assembly with the screw thread tuning rod (see 
fig. 207). This item should be assembled by compar- 
ing with another assembly which has also been set at 
zero. Slide the core shaft through the sleeve until it 
protrudes through the front panel the distance mea- 
sured in paragraph 183n(2) above. Tighten the set- 
screw. When the unit is assembled correctly, the 
stops will engage at exactly zero and 9 on the dial 
when the tuning screw is rotated throughout its entire 
range. Ifthe stops are not correct, loosen the setscrew 
and adjust the sleeve position until they are correct. 


TL 33566 


Figure 204. Radio Recewer and Transmitter BC-1267-A, 
meter light housing removed from panel. 
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Figure 205. Radio Receiwwer and Transmitter BC-1267-A, meter pilot lamp removed from housing. 
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Figure 206. Radio Receiver and Transmitter BC-1267-A, r—f tuner plate removed. 
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Figure 207. Tuning core measurement adjustment. 
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Figure 208. Loosening tuning core with wrench. a ae 
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Figure 209. Radto Receiver and Transmitter BC-1267-A, top view showing location of parts. 
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Figure 213. Radio Receiver and Transmitter BC~1267-A, wiring diagram of r-f oscillator. 
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2. Chassis connected to rack with Cord CD—1106. 

3. Line voltage 117.5 volts alternating current. 

4. GAIN control on interconnector in extreme clockwise 
position. 

Resistance Measurements: 

1. Measurements made between points indicated and 
chassis. . 

2. Chassis disconnected from rack. 

3. Pins No. 20 and 22 on rear plug grounded. 


VOLTAGE AND RESISTANCE OF 1ST 
I-F TERMINAL BOARD (fig. 215). 





Terminal Volts Ohms (K = 1,000) 








1 90.0 dc 90 K 
2 6.3 ac 02 
3 1.0 de 100.0 
1 2 3 436 7 8 8 1 4 0 Infinite 
| 5 0 Infinite 
[| i 6 280.0 de 49 K 
= a 7 90.0 dc 90 K 
2 8 6.3 ac 02 
9 1.0 dc 100.0 
; : o ¢ 10 0 0 
"12013 8a 15 M i I li 20 . pat . = 
SCHEMATIC 13 63ac 0.2 
Te saree 14 1.0 dc 100.0 
Figure 214. Radio Receiver and Transmitter BC-1267-A, 15 300.0 de 45 K 
r—f tuner untt terminal board. 16 0 0 
17 0 0 
VOLTAGE AND RESISTANCE OF R-F 18 0 Infinite 
UNIT TERMINAL BOARD (fig. 214). 19 0 Infinite 
Terminal Volts Ohms (K = 1,000) eo pared : . 
1 180.0 de 56.0 K 22 0 0 
2 250.0 de | 49.0K 23 0 0 
3 6.3 ac | 02 2A 0 0 
4 230.0 de ; 52.0 K 25 300.0 de 45K 
5 230.0 de | 52.0 K 26 0 0 
6 290.0 de | 45.5K 27 6.3 ac 0.2 
7 290.0 de | 45.0K 28 0 0 
8 230.0 dc 52.0K eg ey ne iy eke epee 
9 300.0 dc 45.0K 
10 ae i 02 TEST CONDITIONS 
11 215.0 de | 53.0 K Voltage Measurements: 
| 
. ged i ) . 1. Measurements made between points indicated and 
14 230.0 de : 52.0K Chassis: 
15 290.0 dc 45.5 K 2. Chassis connected to rack with Cord CD-1106. 
16 100.0 de 120.0 K 3. Line voltage 117.5 volts alternating current. 
17 230.0 de 52.0K 4. GAIN control on interconnector in extreme clockwise 
18 0 0 position, 
19 100.0 dc 120.0 K 
20 6.3 ac 0.2 


Resistance Measurements: 


1. Measurements made between points indicated and 
chassis. 

2. Chassis disconnected from rack. 

3. Pins No. 20 and 22 on rear plug grounded. 


TEST CONDITIONS 
V oltage Measurements: 
1. Measurements made between points indicated and 
chassis. 
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Figure 216. Radio Receiver and Transmstter BC-1267-A 
cable terminal board. 





VOLTAGE AND RESISTANCE .OF 
CABLE TERMINAL BOARD (fig. 216). 


Ce | | Sa 


Ohms (K = 1,000) 








i 0.2 
2 280.0 dc 49K 
: 3 120.0 de 145 K 
15 16 17 18 19 20 21 22 23 24 25 26 27] 28 ;: 1200 ae 148 K 
SCHEMATIC 6 280.0 de vatrs 
7 0 Infinite 

8 3 6.3 ac 0.2 
9 300.0 de 45 K 
TL 347863 10 300.0 de 45 K 
ee iio ees . 11 300.0 de 45 K 
Figure 215. Radio Recewer and Transmitter BC-1267-A, 12 300.0 de 45 K 
1st ¢-f terminal boord. 13 300.0 de 45 K 
14 oO Infinite 
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TEST CONDITIONS 


Voltage Measurements: 


1. Measurements made between points indicated and 
chassis. 


2. Chassis connected to rack with Cord CD-1106. 
3. Line voltage 117.5 volts alternating current. — 


4. GAIN control on interconnector in extreme clockwise 
position. 


Resistance Measurements: 


1. Measurements made between points indicated and 
chassis. 


2. Chassis disconnected from rack. 
3. Pins No. 20 and 22 on rear plug grounded. 


VOLTAGE AND RESISTANCE OF PULSE 
AMPLIFIER TERMINAL BOARD (fig. 217). 





Ohms (K = 1,000) 





Terminal Volts (Meg = 1,000,000) 

1 0 1 Meg 
2 20 de 10 K 

3 20 de 10 K 

4 300 de 48.3 K 

5 75 de 69 K 

6 75 de 69 K 

7 75 de 69 K 

8 0 220 

9 0 0 

10 300 de 45 K 
11 0 1 Meg 
12 300 de — 45 K 
13 300 de 45 K 
14 0 1 Meg 

TEST CONDITIONS 
Voltage Measurements: 


1. Measurements made between points indicated and 


2. Chassis connected to rack with Cord CD-1106. 
chassis. 


3. Line voltage 117.5 volts alternating current. 


4. GAIN control on interconnector in extreme clockwise 
position. 


Resistance Measurements: 


1. Measurements made between points indicated and 
chassis. 


2. Chassis disconnected from rack. 
3. Pins No. 20 and 22 on rear plug grounded. 
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8 9 10 19 12 13 14 
FRONT VIEW 


1 | 
68 9 10 1112 13 14 
SCHEMATIC 


TL 347865 


Figure 217, Radio Receiver and Transmitter BC-1267-~A 
pulse-amplifier terminal board. : 


VOLTAGE AND RESISTANCE OF 2D 
DETECTOR TERMINAL BOARD (fig. 218). 

















Terminal Volts (Meg = 1,000,000) 
1 6.3 ac 0.1 
2 0 0 
3 . 0 470 K 
4 270.0 de 50K 
5 270.0 dc 50K 
6 300.0 de 45K 
7 3.3 de 1500 
8 3.3 de 1500 
9 0 Infinite 
10 0 Infinite 
11 300.0 de 45K 
12 0 Infinite 
13 0 0 1 | 
14 6.3 ac 0.2 5 6 
15 0 40 Meg TOP VIEW 
16 0 17K 
17 300.0 dc 45K 
18 220.0 de 60 K 
19 140.0 de 145K 
20 0 0 
21 10.0 de 4800 K 
22 0 470 K 
23 6.3 ac 0.1 
24 0 0 
25 0 Infinite | | 
26 140.0 de 145K 19 20 2! 22 23 24 25 26 
FRONT VIEW 
TEST CONDITIONS : 
Voltage Measurements: 
1 2 34 5 67 89 


10 11 12:13 
oe 


1. Measurements made between points indicated and 
chassis. 


2. Chassis connected to rack with Cord CD-1106. 
3. Line voltage 117.5 volts alternating current. 
4. GAIN control on interconnector in extreme clockwise 





position. 
a : ; | { 
Resistance Measurements: 1415 16:17:18 19 20 21 22 23 24 25 26 
1. Measurements made between points indicated and SCHEMATIC 
chassis. TL 34786 


2. Chassis disconnected from rack. 


3. Pins No. 20 and 22 on rear plug grounded. Figure 218. Radio Recetver and Transmitter BC-1267-A, 


2d detector terminal board. 
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VOLTAGE AND RESISTANCE OF BLOCKING 
OSCILLATOR TERMINAL BOARD (fig. 219). 








Terminal Ohms (K = 1,000) 

1 3.3K 

2 3.3K 

3 7 2.2K 

4 135.0 K 

5 10.0 K 

6 10.0 K 

7 Infinite 

8 Infinite 

9 0 

10 0 

11 0 

12 0 

13 135.0 K 

14 Infinite 9 10 11 1293 

FRONT VIEW 
TEST CONDITIONS 
1. Measurements made between points indicated and 123 45 67 
chassis. Pit 2b 
2. Blocking oscillator subchassis removed from transmitter 
chassis. 


yey 
9 10 11 12 13 14 
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Figure 219. Radio Receiver and Transmitter BC-1267-—A, 
blocking-oscillator terminal board. 
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Section X. INTERCONNECTOR OF RC—148—C 


184. Reference Data 

To assist the maintenance personnel while trouble 
shooting on the interconnector, many figures have 
been provided. In chapter 1, section V, there are 
partial schematics and block diagrams, and at the end 
of section V, chapter 2, there are groups of figures 
containing views of the interconnector, a complete 
schematic and wiring diagram, drawings of terminal 
boards, voltage and resistance measurements for the 
RC—148-C and RC-148-B. These illustrations may 
be used in trouble shooting the RC—148-C intercon- 
nector with the exception of the complete schematic 
and wiring diagram, which are printed at the end 
of this section for the RC-148-C. 


185. Introduction 

Inasmuch as both the radar elevation receiver output 
and the IFF receiver output pass through the inter- 
connector, if an abnormal pattern appears on the 
display at step No. 7 of the starting procedure, 
trouble in the interconnector must be suspected. 
Should trouble in the receiver be eliminated with the 
aid of test position 5A and the transmitter with the 
aid of test positions 3 and 5B, trouble may be assumed 
to exist in the switching or blanking channels of the 
interconnector. It is well to bear in mind, though, 
that the fault might be in the radar range display 


sc. pe. If any of the test voltages besides those that 
come from the receiver and transmitter are abnormal, 
the interconnector is at fault. Most of the troubles 
can be definitely localized to the control system by the 
use of five test positions. There are also troubles 
included in the trouble-shooting chart which do not 
affect any of the five test positions. 


186. Signal Tracing in Interconnector 

After checking the five test positions, if there is any 
doubt as to which stage is at fault in the intercon- 
nector, the interconnector may have to be signal 
traced. This is done using SELECTOR position 5 
as a source for the 4098 cycle signal. A test scope is 
used as the output indicator for the signal tracing. 
See section I of this chapter for information on sig- 
nal tracing. Place the probe of the scope to the grid 
and plate of each stage, starting from the input to 
the first stage of the channel involved and going 
through each channel until no signal is found at a 
stage or a distorted signal is observed. When the 
trouble is isolated to a stage make a voltage and re- 
sistance check of that stage. 


Note. Do not check stages 4 and 5B for waveforms be- 
cause the test scope will discharge capacitor 8 and incorrect 
waveforms will be obtained. Instead, check the cathode of 
6A. If a step wave is observed, then stages 4 and 5B are 
operating correctly. 


187. Interconnector Trouble-shooting Chart 





A. SYMPTOMS: 
1. Red indicator lamp 108 on interconnector does not light (step 2). 
2. All other indicator lamps are lighted (step 2). 


PROBABLE LOCATION OF FAULT PROCEDURE 


1. Open fuse 135 in interconnector. j la. Check the fuse and replace if necessary. 
b. If trouble is not cleared, see item below. 


2. Defective indicator lamp. 2a. Check lamp by replacing it. 
b. If trouble is not cleared replace original lamp 
and see item below. 


3. Defective indicator lamp circuit. 3a. Check the VT-231 tubes for filament glow. 
b. If the tubes are glowing make a continuity test 
from pins 6 and 7 of transformer 130 in inter- 
connector to terminals of indicator lamp. 


4. Defective a-c input circuit. 4a. If the VT-231 tubes are not glowing, check for 
line voltage between terminals 1 and 2 of 
transformer 130. 
b. If there is no voltage make a continuity test from 
Rack FM-82 socket 4 through indicator socket 
105 to terminals 1 and 2 of transformer 130. 
Test for continuity between terminals 1 and 2. 
c. Check for defective wiring on rack. 





B. SYMPTOMS: 
1. Radar scope completely filled with hash. 
2. All test positions normal. 
3. All other indications normal. 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective pulse phase splitter, stage 8A. 1. Check tube and associated circuit, particularly 


output capacitor 4-7 and capacitor 4—5, 
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C. SYMPTOMS: 


1. Radar signal does not appear on radar scope. 
2. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective receiver. 1. Place SELECTOR switch in STANDBY po- 
sition. If radar signal does not appear, trouble 
: is in elevation receiver. 

2. Defective radar switching channel. 2a. If radar signal appears in STANDBY position, 
fault is in input circuit to radar switching 
channel or in channel itself. 

b. Check input circuit. 

c. Make a voltage and resistance check of radar 
switching channel. 

d. If fault is not cleared, check output circuit 
especially the output cathode follower, 13B. 





D. SYMPTOMS: 


1. Radar signal does not appear on radar scope. 
2. Distorted baseline on radar scope. 


3. IFF signal appears on radar scope. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective blanking amplifier, stage 11. 1. Make a voltage and resistance check of stage, 
especially compensating network. 


E. SYMPTOMS: 


1. No IFF signal on radar scope. 
2. Radar signal normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective IFF switching channel. la. Make a voltage and resistance check of stages in 
channel. 


; ' 6. If trouble is not cleared, see item below. 
2. Open from output of IFF switching channel to 2a. Check continuity from output of IFF channel 
cathode-ray tube of radar scope. through section B of SELECTOR switch 112 
to large socket (105) on interconnector. 
b. Check continuity from large plug (105) on inter- 
connector to deflection plate (pin 6) of cathode- 
ray tube of radar scope. 


3. Tube 8A defective. 3. Check stage. 


F. SYMPTOMS: 


1. Radar and IFF baselines are distorted. 
2. All other indications normal, 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective compensating and separating networks. 1. Check resistance of networks. 
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G. SYMPTOMS: 
1. Radar baseline appears below IFF baseline on radar scope. 
2. All other indications normal. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective clamper 13A, 12B, or 12A. 1. Make resistance and voltage check of clamper 
stage 13A, 12B, and 12A. 


H. SYMPTOMS: 
1. Radar baseline appears below IFF baseline. 
2. Radar baseline very jumpy. 
3. Other indications normal. | 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective baseline compensation network. 1. Check resistor 86 and network. 





I. SYMPTOMS: | 
1. Baseline separation wider than normal. 
2. Other indications normal. 
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PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective pulse phase splitter 8A. 1. Check stage. 
2. Defective baseline compensation and separation 2. Check output network of stage 11 composed of re- 
network. sistors 86, 90, 91, and capacitors 10-4 and 14. 
J. SYMPTOMS: | 


1. No baseline separation. 
2. All other indications normal. 


se -—— --—.+——_ = eS Oe ee ee. 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective IFF separation network. 1. Check resistor 82-1 for open. 


i 
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a 
K. SYMPTOMS: 
1. Entire pattern on radar scope moves below bottom of screen. 


2. When vertical positioning control on radar scope is rotated clockwise, pattern 
moves up, but baseline still cannot be seen. 








PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective output circuit of cathode follower 8B. 1. Check resistor 65-2 for open. 
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L. SYMPTOMS: 


1. No phase control of IFF signal possible except through switch on phase control 
knob. : 


2. All other indications normal. 


PROBABLE LOCATION OF FAULT _ PROCEDURE 
1. Defective phase shifting network. la. Check capacitor 15 for open. 


b. Check resistor 96 for open. 
M. SYMPTOMS: 
1. IFF trace unusually dim on radar scope. 
2. All other indications normal. . 


—_—_ — — —_— 





PROBABLE LOCATION OF FAULT PROCEDURE : 
1. Defective brightness correction amplifier stage 9A. 1. Make a voltage and resistance check of stage. 
2. If trouble is not cleared, make a continuity test 
from output of amplifier to control grid of c-r 
tube. 


N. “SYMPTOMS: | | | 
( Position 1) 


1. Single baseline appears on range scope. 
2. Positions 2, 3, 5B, no vertical voltage. 
3. Positions 4, 5A, normal patterns. 

4. All other indications normal. 


gee we 


PROBABLE LOCATION OF FAULT - PROCEDURE - 
1. Defective division channel. la. Check voltages and resistances of stages 2B, 3A, 
5A, and 4. 


b. Check resistors 59-1, 50-2 and &8 in cathode 
circuit of 5B for open. 

c. Check voltages and resistances of blocking oscil- 
lator 5B. 


———— 
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1 ©. SYMPTOMS: 
( Position 1) 


. Single baseline appears on range scope. 

. Position 2, no vertical voltage. 

. Positions 3, 4, 5A, and 5B, normal pattern. 
. Radar scope, no baseline separation. 

. All other indications normal. 
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PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective cathode follower 6A. la. Replace tube 6A and check patterns on scope. 
6. If patterns are not correct, make a voltage and 
resistance check of the cathode follower cir- 
cuit. 
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P. SYMPTOMS: 
(Position 1) 


1. No vertical deflection on range scope. 
2. Positions 2, 3, 4, 5B, no vertical deflection. 
3. Position 5A, normal pattern. 


4. Radar scope, baseline alone appears in OPERATE position; radar receiver 
signal appears in STANDBY position. 


5. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective power supply. la. Replace rectifier tube 15 and check patterns on 
range scope. 


b. If patterns are not correct, make a voltage and 
resistance check of the power supply. 


Q. SYMPTOMS: 
(Position 2) 


1. One vertical division obtained on range scope; division control has no effect. 
2. Positions 1, 3, 5B, no vertical voltage. 

3. Positions 4, 5A, normal patterns. 

4. Radar scope, no baseline separation ; distorted baseline. 

5. All other indications normal. 


a re a SENSE 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Blocking oscillator (5B). la. Replace tube 5B, and check patterns on range 
scope. 
b. If patterns are not normal, make a voltage and 


resistance check of the stage. 





R. SYMPTOMS: 


(Position 2) 
1. Impossible to obtain 15 lines with aid of DIVISION control. 
2. Positions 1, 3, 4, 5A, 5B, normal patterns. 
3. Radar scope, IFF trace much brighter than usual. 
4. All other indications normal. 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Blocking oscillator (5B). la. Replace tube 5B, and check patterns on range 
scope, 
b. If patterns are not normal, make a voltage and 
resistance check of the stage. 
. c. If fault is not cleared, see item below. 
2. External triggering. 2a. Blocking oscillator may be triggered by nearby 


radar set. Check radar scope for strong inter- 
fering signals on screen. 

b. Check for stray inductive coupling to blocking 
oscillator from within interconnector. 
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S. SYMPTOMS: 
( Position 3) 
1. No vertical deflection on range scope. 
2. Positions 1, 2, 4, 5A, normal patterns on scope. 
3. Position 5B, no vertical deflection. 
4. Radar scope, no IFF pulse on cathode-ray tube. 
5. All other indications normal. 





PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective cathode follower stage (14). la. Replace tube 14 and check patterns on scope. 
b. If patterns are not normal, make a voltage and 
resistance check of the circuit. 





T. SYMPTOMS: 





(Position 4) 
1. No vertical deflection on range oscilloscope (SELECTOR switch in position 4). 
2. Positions 1, 2, 3, 5B, no vertical deflection. 
3. Position 5A, normal pattern. 
4. All other indications normal. 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective 4098 signal input circuit. la. Put SELECTOR switch in position 5 and ob- 


serve patterns. 

b. If patterns are normal, check continuity from in- 
terconnector plug 105 through switch 112A to 
input of stage 2B. 

c. If trouble is not in interconnector, check conti- 
nuity from terminal SYNC IN on terminal 
strip of Junction Box JB—22 to connector 105. 





U. SYMPTOMS: 
(Position 4) 
1. Symptoms similar to symptom T. 
2. Very slight control of IFF phase by phase control. 


3. Rotation of phase control to clockwise position results in normal indications in 
all test positions; in counterclockwise position above abnormalities will return. 


4. All other indications normal. 
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PROBABLE LOCATION OF FAULT PROCEDURE 
1. Defective phase shifting circuit. 1. Check capacitor 15 for short. 


259 





V. SYMPTOMS: 
(Position 4) 


1. Positions 1, 2, 3, 4, 5B, no vertical deflection with SELECTOR switch in posi- 


tion 5. 


2. Positions 1, 2, 3, 4, 5B, normal patterns with SELECTOR switch in position 4. Sa 
3. Position 5A, normal pattern with positions 4 and 5 of SELECTOR switch. 


4. All other indications normal. 


PROBABLE LOCATION OF FAULT 
1. Defective Wien bridge oscillator. 


188. Procedure for Replacing Defective Electrical 
Parts in Interconnector 

a. INTRODUCTION. The information following is to 
assist the radar mechanic in replacing defective elec- 
trical parts in the Interconnector BC-1298. It will 
be noted that such replaceable items as small resistors 
and capacitors, tube sockets and tubes are not cov- 
ered in these procedures. Neither is a procedure 
given when the replacement of the part presents no 
special difficulty. These procedures have been worked 
out experimentally and represent the shortest and 
best method of accomplishing the work. 

Cautions: (1) Before replacing a defective part. 
observe carefully its position, method of mounting, 
and wiring. This will insure the correct installation 
of the new part. 

(2) When removing such parts as switches, poten- 
tiometers, and tube sockets, which have several wires 
attached to their terminals, be sure to tag the wires 
so that they will be replaced in their proper positions. 
(3) When disassembling a component, the screws, 
nuts, bolts, washers, and other small parts are re- 
moved, and should be put in some small container to 
prevent loss. | 

b. InpDEx To Items. The replacement of the fol- 
lowing items is discussed in the next paragraph : 

Pilot light jewel. 

Pilot light bulb. 
Potentiometers. 
Transformers and chokes. 


Filter capacitor. 
Connector 105. 


189. Step-by-Step Procedure to Replace items 
a. Pitot Licut JEwex. (1) Remove the jewel by 
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J> 1 
2 
PROCEDURE Ls 


1. Make a complete voltage and resistance check of 
two stages 2A and 1. 

















unscrewing it in a counterclockwise direction fr¢ 
its socket. 

(2) To install new jewel reverse procedure. 

b. Pitot Licut Bus. (1) Remove jewel as @ 
scribed above. | 4 

(2) Push bulb in, turn it counterclockwise, aj) 
remove it. : 

(3) To install new bulb, reverse removal pro cs 
dure. r | 

c. PoTENTIOMETERS. (1) Unsolder the conn@g¢ 
tion to the terminals of the defective potentiomet¥ 

(2) With an Allen wrench loosen the setscrew 
the knob and remove it. 

(3) From the front panel remove the lockt 
which secures the potentiometer and remove it fre 
the panel. . 

(4) To install the new potentiometer reverse f 
removal procedure. 

d. TRANSFORMERS AND CHOKES. See replacemé 
of electrical parts in transmitter. 

e. Fitter Capacitors. (1) From the unders# 
of the chassis remove the seven soldered connectid 
to the capacitor (1A, B, C) terminals. 

(2) From the top of the chassis, remove the tt 
bolts which attach the mounting flange to the 
and remove the capacitor. 

(3) To install the new capacitor, reverse the § 
moval procedure. 

f. Connector 105. (1) Remove the four be 
which attach the back panel to the main chassis 4 
push the panel back as far as the wiring will allow. 

(2) Unsolder the connections to the terminal, 
the connector. 

(3) Remove the bolts at the four corners of 
connector mounting and remove it from the 
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(4) To install the new connector reverse the re- 
moval procedure. 


Section XI. SIGNAL GENERATOR OF RC-—148—C 
190. General 

a. It is impossible to anticipate all the types and 
combinations of circumstances which will cause 
faulty operation of the signal generator. However 
some tests may help to isolate the circuit that is caus- 
ing the trouble. 

6. In order to replace tubes or make repairs on the 
unit it is necessary to remove it from the case. To 
remove the unit first unplug the a-c cord at the rear 
of the case. Close and latch the receptacle cover. 
Open the antenna rod cover and push the antenna 
rod down as far as it will go. Place the generator 
on its back with two strips of wood under it. Re- 
move the screws from around the border of the panel 
and slip the unit from the case (see fig. 225). 


likely the cause of the fault, replace it with a new 
tube and adjust only those controls which are di- 
rectly associated with that tube. If the situation is 
not remedied, return the controls to their original po- 
sition, to obtain the original defective condition and 
not introduce any new faults. 

b. All the tubes in the signal generator are easily 
removed except tube 2 (9006) and tube 5 (VT—202). 

(1) To remove tube 2 (9006), unscrew the heavy 
metal shield. A tube shield key for this purpose is 
mounted on the radio receiver and transmitter 
chassis. Remove the metal shield and the spring 
shield. Grasp the tube near the base and pull up- 
ward. 

Caution: This tube is very fragile. Be careful 
when removing and replacing this tube as the seal, 
where the pins leave the glass envelope, is easily 
broken. 


(2) To remove tube 5 (VT-202), it is necessary 
to remove the high-low frequency oscillator assembly 


- cover. Remove the four knurled thumbnuts. Grasp 


191. Tube Replacement 
a. A defective tube is frequently the cause of 
faulty operation. After deciding which tube is most 


192. Signal Generator Trouble-shooting Chart 


| A. SYMPTOMS: 


the cover by the handles and with a rocking motion 
pull the cover from the assembly. Remove the tube 
by pulling upward. 


: 1. No tone in headset (switch in TEST position). 


2. Tone heard in CRYSTAL position. 


ee ——— ——— 


PROBABLE LOCATION OF FAULT 
1. Oscillator tube. 


2. Variable high-low frequency oscillator circuit. 


rr ee ee 


B. SYMPTOMS: 





| 2. Tone heard in TEST position. 


PROBABLE LOCATION OF FAULT 
l. Crystal. 


2. Oscillator tube. 


3. Oscillator circuit. 


—~-- = eee ee — 


PROCEDURE 
la. Replace oscillator tube. 
b. If fault 1s not cleared, see item below. 
2. Make voltage and resistance check of the oscil- 
lator assembly. 


1. No tone in headset (switch in CRYSTAL position). 


a ———— ——_ ———— 


PROCEDURE 

la. Replace with new crystal. 

b. If fault is not cleared, see item below. 
2a. Replace oscillator tube. 

b. If fault 1s not cleared, see item below. 
3. Make voltage and resistance check. 
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C. SYMPTOM: 


Pilot and dial lights do not burn when set is turned on. 


PROBABLE LOCATION OF FAULT 
1. No a-c input. 


2. Lamps. 


193. Alignment 

a. Snap the signal generator on and allow it to 
warm up for 15 minutes before calibrating it. A 
chart, giving calibration points for both the high- 
and low-frequency bands will be found underneath 
the hinged cover on the right side of the signal gen- 
erator panel. The figures in red indicate the crystal 
check points for restoring calibration at different 
portions of the band. To restore calibration, place 
the TEST-CRYSTAL switch in the CRYSTAL po- 
sition, the L.F.-H.F. range switch in the H.F. position 
and plug the head phones in the PHONES jack. 
Set the TUNING dial at the calibrated setting for 
the crystal check point (the red number) which is 


“ATTENUATOR 





rod a 


POWER SUPPLY 





PROCEDURE 

la. Check voltage at source of power. Check fuse. 
b. If fault is not cleared, see item below. 

2. Check and replace if defective. 


ihe closest to the desired frequency. If the frequency 
to be checked is unknown, set the calibration at the 
center of the band or 180 megacycles as given by the 
chart. Adjust the CALIBRATE knob until Zero 
Beat is obtained in the head phones. Open the an- 
tenna door on top of the signal generator and pull 
out the pick-up rod. Switch the TEST CRYSTAL 
switch to the TEST position and place the signal 
generator near the short antenna on the T-connector 
on the transmitter. The signal generator is now ac- 
curately calibrated to read frequencies within range 
of this crystal check point and the transmitter fre- 
quency can now be checked. 

b. It is important to adjust the unknown signal 


“DETECTOR AMPLIFIER) 


ic © of 
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be TL 35638. 


Figure 224. Signal Generator I-222-A, rear view. 
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to the correct monitoring level. To do this rotate the 
audio gain control to its extreme clockwise position 
and slide the pick-up rod in and out of the case 
until a very weak signal is obtained. 

Note: Because the detector is untuned the repetition rate 
will be heard when monitoring a pulse modulated signal and 
an audio note will be heard when monitoring a sine-wave 
modulated signal. 


194. Removal of Subassemblies 

The unit is composed of four subassemblies ; power 
supply, attenuator, dectector-amplifier, and high-low 
frequency oscillator (see fig. 224). 

a. To remove the attenuator assembly, remove the 
two screws from the attenuator assembly and slip the 
cover from the case. Unsolder the wire coming from 
the metal tubing at the terminal on control 15. Un- 
screw the hex. nut at the end of the metal tubing. 
Remove the protective cap on the receptacle marked 
R.F. OUTPUT. With a No. 8 Allen head wrench, 
loosen the setscrew on each of the two knobs just 
below MICROVOLTS on the front panel (see fig. 
225). Remove the two knobs from the shafts. Re- 
move the four mounting screws, then take the as- 
sembly from the panel. 

b. To remove the detector-amplifier assembly, re- 


Figure 225. Signal Generator 1-222-A, removed from case. 





move the eight detector-amplifier cover mounting 
screws and slip the cover from the case. Disconnect 
the rubber covered cable, provided with an Amphenol 
fitting, from the detector-amplifier case. Remove the 


four knurled thumbnuts from the high-low frequency 


oscillator assembly and remove the cover from the 
case. Unsolder the terminal of capacitor 59-2 from 
the white-blue tracer wire. Unsolder the wire be- 
tween jack 107 and spark plate 53-8 (see fig. 226). 
Remove the screw which fastens the braided ground 
strap to the detector-amplifier case. Remove the 
protective cap from the receptacle marked INPUT. 
With a No. 8 Allen wrench, loosen the setscrew 
on the TEST-CRYSTAL and AUDIO GAIN con- 
trol knobs and remove them. Remove the five 
mounting screws; then take the case from the panel. 

Caution: Make sure that the white-blue tracer wire 
slips through the hole in the high-low frequency oscil- 
lator case as the detector-amplifier is removed from 
the panel. 

c. To remove the high-low frequency oscillator 
assembly, turn the unit over so that it rests on the 
handles. Remove the four knurled thumbnuts from 
the cover of the high-low frequency oscillator assem- 
bly. Unsolder the white-blue tracer wire at the ter- 
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Figure 227. Signal Generator I-222-A, bottom view. 


minal of capacitor 59-2. Unsolder the white and 
black rubber covered conductor, and the shielded 
braid of the rubber-covered cable. Unsolder the 
white-black tracer wire, terminal 7 of transformer 
104. Remove the clamp holding the black rubber- 
covered cable to the power supply chassis (see fig. 
227). Turn the unit up so that it is resting on the 
power supply chassis. Remove the cover from the 
attenuator assembly case. Unsolder the wire, en- 
cased in the metal tube, at the terminal on control 15. 
Remove the nut and washer from the tubing. Using 
No. 8 Allen head wrench, loosen the knobs and re- 
move them. 

Caution: The tuning knob is provided with two 
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TERMINAL 7 


CABLE 
CLAMP 





setscrews. Make sure that both of these are loosened 
before removing this knob from the shaft. Remove 
the high-low frequency oscillator assembly from the 
panel. Make sure that the rubber-covered cable and 
the white-black tracer wire follow through the hole 
in the side of the power supply chassis as the assem- 
bly is removed. 

Note. When disassembly of the signal generator is neces- 


sary, the lubrication point should be checked against infor- 
mation supplied in TM 11-1418. 


195. Replacement of Circuit Elements 
The fuse and pilot lamp may be replaced without re- 
moving the unit from the case. In order to replace 
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Figure 228. Signal Generator I-222-A, rear view of dial panel. 


the other elements, it is necessary to remove the unit 
from the case. 

a. To replace fuse 113, turn the bakelite button 
marked OPERATING counterclockwise (see fig. 
225). Remove the fuse holder and fuse. Replace 
the fuse in reverse order. 

b. To replace the pilot lamp, unscrew the metal 
collar. Remove the collar and glass jewel. Remove 
the lamp by pressing in and turning counterclock- 
wise, simultaneously, until the lamp is released from 
the socket. Replace in reverse order. 

c. To replace the dial lamp, it is necessary to re- 
move the detector-amplifier assembly. Remove the 
detector-amplifier assembly as described in paragraph 
194b. above. Press in on the lamp while turning 
counterclockwise until the lamp is released from the 
socket. 

d. To replace air-trimmer capacitor 61, remove 


the detector-amplifier cover. Unsolder the connec- 
tions to the capacitor. Remove the two small screws 
located between tubes No. 1 and No. 2 and remove 
the capacitor (see fig. 226). Replace in reverse 
order. 

e. To replace variable capacitor 63, remove the 
high-low frequency oscillator assembly from the 
panel, as described in paragraph 194c. Remove the 
four dial mechanism mounting screws. . With a No. 8 
Allen wrench, remove the two setscrews, which con- 
nect the dial shaft with the capacitor rotor shaft, at 
the dial shaft universal joint. Remove the dial 
mechanism from the high-low frequency-oscillator 
assembly mounting plate. Remove tube 5. Unsolder 
the wire, encased in the metal tubing, at the terminal 
of resistor 16 (see fig. 228). Unsolder the wire con- 
nected to the terminal of capacitor 62 (see fig. 228). 
Remove the three capacitor-support mounting screws 
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figure 229. Signal Generator I-222-A, high-low frequency oscillator. 


and the clamp which holds the rubber-covered cable 
in place. Remove the capacitor-support assembly 
mounting plate. Unsolder the connection to the 
stator of capacitor 63. Remove the three capacitor 
mounting screws which fasten the capacitor to the 
capacitor-support mounting plate. Remove the ca- 
pacitor. Replace in reverse order. 

f. To replace 1-f band coil 101 or h-f band coil 
100, remove the high-low frequency oscillator assem- 
bly as described in paragraph 194c. Remove the six 
bearing plate mounting screws. Remove the bearing 
plate and the coil turret (see fig. 228). Remove the 
eight screws that mount the end of the coil turret to 
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the turret housing (see fig. 229). Remove the screw 
which holds the other end of the bakelite strip, on 
which the coil is mounted, to the turret housing (see 
fig. 230). Remove the coil assembly. Assemble in 


_ reverse order. 


g. To remove tank coil 115, remove the cover of 
the detector-amplifier assembly (see fig. 226). Re- 
move the screw which fastens the coil to the case. 
Unsolder the wire at the coil terminal. Remove the 
coil. Assemble in reverse order. 

h. To replace swich 106, remove the detector- 
amplifier assembly, as described in paragraph 194), 
Remove the nut and washer which fastens the switch 





to the case. Unsolder the wires connected to the 
switch terminals and remove the switch. Assemble 
in reverse order. 


t. To remove the antenna-support assembly, re- 
move the detector-amplifier assembly from the panel, 
as described in paragraph 194b. Remove the three 
antenna-support mounting screws. Unsolder the 
wires at the terminals. Remove the support from 
the case. Assemble in reverse order. 


j- To replace switch 105—-A and B, remove the 
attenuator assembly case from the front panel, as 
described in paragraph 194a. Remove the two 
screws on the side of the case. Lift the attenuator 
assembly from the case. Remove the two screws 
that hold the switch support plate to the mounting 
plate. Remove the nut and washer from the switch 
shaft. Unsolder the wires and remove the switch. 
Assemble in reverse order. 
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Figure 230. Stgnal Generator 1-222-A, ail turret assembly. 


ee ot 


ao S 6 8 


102-1 


i aig 


Q@ O@ @ 
QQ © Oo 


© 


TL34620A 


Figure 231. Stgnal Generator I-222-A, rear view showing location of ports. 
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ALL VALUES OF RESISTANCE ARE TAKEN 
FROM LUG TO GROUND. 


OSCILLATOR COIL IN HIGH FREQUENCY POSITION. 
Ke 1000 


VT-I97-A 


' (SY3GTAG) 





TL34821 
Figure 232. Stgnal Generator I-222-A, resistance chart. 


ALL VALUES ARE MEASURED WITH VOLTMETER HAVING 
RESISTANCE OF 1000 ONMS PER VOLT. 

LINE VOLTAGE 110 

OSCILLATOR COIL HIGH FREQUENCY POSITION 

ALL VOLTAGES TAKEN FROM SOCKET LUG TO GROUND 


VT-197-A 


(SY¥3GT/G) 


TLS 4822 





Figure 233. Signal Generator I-222-A, voltage chart. 
272 








VOLTAGE AND RESISTANCE CHART OF 
REAR VIEW DETECTOR AND AUDIO AMPLIFIER TER- 
MINAL BOARD (fig. 234). 
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Terminal | Volts Ohms (K = 1,000) 
1 | 0 220 K 
2 0 220 K 
3 | 0.6 220 
4 55 350 K 
5 | 100 88 K 
6 0 Infinite 
7 0 220 K 
8 12 470 
9 50 350 K 

10 100 88 K 
11 0 Infinite 
12 0 250 K 
13 0 0 

14 0 0 

15 250 20K 
16 250 20 K 
17 0 220 K 
18 0 0 

19 0 0 
20 250 20 K 
21 250 20 K 
22 | 0 | Infinite 





TEST CONDITIONS 


i2 8 14 8 @ 17 6 © 2 21 22 


1. All measurements made between points indicated and 


FRONT VIEW ground. 


. Voltage measurements made with voltmeter having re- 
sistance of 500 ohms per volt. 


nN 


3. RANGE switch in either I-f or h-f position. 
A ae ae: ee ee ee 4. TEST-CRYSTAL switch in TEST position, 
| | | ; | 5. R-f attenuator controls in extreme counterclockwise 
position. 
6. Head phones not plugged in. 
| 7. AUDIO GAIN control in extreme clockwise position. 
| | 77 
i2 3 14 18 1 17 186 19 20 21 22 
SCHEMATIC 
TL 348238 


Figure 234. Signal Generator I-222-A, detector and audio- 
amplifier terminal board. 
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VOLTAGE AND RESISTANCE CHART OF 
VARIABLE FREQUENCY OSCILLATOR 
TERMINAL BOARD (see fig. 235). 


Ohms (K = 1,000) 





TL 34824 


Figure 235. Signal Generator I-222-A, variable-frequency- 
oscillator terminal board. 


VOLTAGE AND RESISTANCE CHART OF 
DETECTOR AND AUDIO AMPLIFIER TER- 
MINAL BOARD (see fig. 236). 


Terminal Volts Ohms (K = 1,000) 
1 72 42K 
2 250 20K 
q | 
2 2 


TL 34825 


Figure 236. Signal Ree ate detector terminal 
oard. 
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VOLTAGE AND RESISTANCE CHART OF POWER 
SUPPLY TERMINAL BOARD (see fig. 237). 





Terminal olts Ohms (K = 1,000) 
1 320 22K 
2 0 0 
3 250 20K 
4 250 20K 
( 2 





3 4 
TL 34826 | 
Figure 237. Signal Generator I-222-A, power-supply 
terminal board. 


TEST CONDITIONS 


1. All measurements made between points indicated and 
ground. 


2. Voltage measurements made with voltmeter having re- 
sistance of 500 ohms per volt. 


3. RANGE switch in either 1-f£ or h-f position. 

4. TEST-CRYSTAL switch in TEST position. 

5. R-£ attenuator controls in extreme counterclockwise 
position. 

6. Head phones not plugged in. 

7. AUDIO GAIN control in extreme clockwise position. 
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Section Xl. POWER SUPPLY AND RACK OF 


RC—148-—C 


Warning: Voltages sufficient to cause death 
on contact are exposed at many points in this 
unit. Do not place hands or arms within unit 
when the high voltage is on. Do not make any 
connection tnto the unit which will bring high 


voltage out to an exposed point. Make all tests 
with high voltages off. Always ground high- 
voltage capacitors before touching them or their 
assoctated circuits. 


196. Reference Data 

‘To assist the maintenance personnel. while trouble 
shooting on the power supply or the rack, many 
figures have been provided. At the end of this sec- 
tion there is a group of figures containing views of 
the rack and power supply, schematic and wiring dia- 
grams, and voltage and resistance measurements. 


197. Rack FM—82 
a. Field maintenance of the rack will require only 


occasional replacement of pilot lamps and a check of 
the wiring. The troubles encountered within the 


17 
0 


23 «23 
1ST LEVEL =P/S 





J 


rack will be treated generally in the following para- 
graphs. 

b. If the heaters operate normally but no power is 
supplied to the units, check the interlock switch 40 
in the wiring channel for mechanical operation and 
proper connections. 

c. If either of the circuit breakers fails to remain 
closed, check the rack wiring for a possible short 
circuit. 

d. If power is not supplied to the units, check the 
units for firmness of mounting and the rack wiring 
for proper connections. 


198. Power Supply RA—105—A 

a. Usually the main troubles encountered in the 
power supply are blown fuses and defective tubes. 
A blown fuse should never be replaced until the 
associated circuit is checked for shorts. Never re- 


place a blown fuse by a fuse which has a higher 
rating. 

b. When the power supply is suspeeted of being 
faulty, the first step should be a check of all tubes. In 
some cases, however, a shorted circuit will be in- 
dicated by a circuit breaker which will not remain 
closed. 


> | Fi AMENT 
44 COILS 





40 INTERLOCK 


7 P/S 
20 / 
LEVEL 


7 (ST LEVEL 
e 23 F TL 428405 


20 LEVEL 
24 24 
TRANSMIT T 


Figure 240. Power supply, a-c input circustt. 
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Figure 241. Power Supply RA-105—A, top view. 

199. Power Supply Trouble-shooting Chart 

A. SYMPTOM: | 

Either lamp T~A or lamp T—B does not light. 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Pilot lamp. la. Replace the pilot which does not light. 
| b. If trouble is not cleared, see item below. 

2. Fuse. | | 2. Check the fuse in the faulty circuit and replace 


if necessary. 
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B. SYMPTOM: 
Pilot lamps T—A and T-B do not light. 


———— —— ss —  — - - - - _—_—_—-— SES ——— 





— —————— 


PROBABLE LOCATION OF FAULT PROCEDURE 
1. No line voltage. . la. Turn blowers on. If the blowers operate, the 


presence of line voltage is indicated. 
b. If trouble is not cleared see item below. 


2. Fuses. | Za. Check fuses and replace if necessary. 
6. If trouble is not cleared, see item below. 
3. Pilot lamps. 3a. Replace the pilot lamps. 
b. If trouble is not cleared, see item below. 
4. Circuit breaker. 4. Check the circuit breaker. for mechanical opera- 


tion and proper connections. 


—— -— ———— -— —_—_ 


C. SYMPTOM: 


| Either pilot lamp T-C or lamp T-D does not jight. 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Pilot lamp. la. Replace the pilot lamp which does not light. 
b. If trouble is not cleared, see item below. 
2. Fuse. 2. Check the fuse in the circuit of the lamp that 


does not light. 


D. SYMPTOM: 
Pilot lamp T-C and pilot lamp T—D do not light. 











a 


PROBABLE LOCATION OF FAULT PROCEDURE 


1. Pilot lamps. la. Replace the pilot lamps. 
b. If the trouble is not cleared, see item below. 
2. Fuses. 2a. Replace the fuses. 
b. If the trouble is not cleared, see item below. 
3. Circuit breaker. 3. Check the circuit breaker for mechanical opera- 


tion and proper connections. 
ay 


—_— Se —_—- = 











E. SYMPTOM: 
Circuit breaker will not remain closed. 
PROBABLE LOCATION OF FAULT PROCEDURE 
1. Fuse holders. la. Check fuse holders for shorts ; repair if necessary. 
b. If the trouble is not cleared, see item below. 
2. Circuit wiring. 2. Check the wiring for shorts. 
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200. Replacement of Parts 

a. The replacement of capacitors, transformers, 
chokes, and switches involve only the removal of con- 
necting leads to the part and the removal of the 
screws which hold it in place. The new part is in- 
stalled in reverse order. The cross bar from the 
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front panel of the power supply to the back fence 
must be removed before removing certain parts. 

b. The fuses and pilot lamps used in the power 
supply can be removed from the front panel of the 
unit without taking it from the rack. The fuses and 
pilot lamps are removed in the usual manner. 





VT-126-B 


(6xSGT) 










VTI-244 
(SU46) 





NOTES 


ALL RESISTANCE VALUES MEASURED BETWEEN POINT INDICATED 
AND CHASSIS 


WO CONNECTION *NO CONNECTION® INDICATES NO INTERNAL TUBE CONNECTION. 


INF 








NO CONNECTION 
INF. 


TL 34773 
Figure 243. Power Supply RA-105-A, resistance chert. 





NOTES 


LINE VOLTAGE -1175 ¥ AC 3 
ALL VOLTAGES MEASURED BETWEEN POINT INDICATED ; 
AND CHASSIS, EEPTIONS NOTED AS FOLLOWS: loos 


(A) 6.8 VOLTS AC BETWEEN PINS 287 
(B) 5.3 VOLTS AC BETWEEN PINS 228 
(C) 2.6 VOLTS AC BETWEEN PINS 1&4 


POWER SUPPLY CONNECTED TO AC LINE ONLY 
°NO CONNECTION” INDICATES NO INTERNAL TUBE CONNECTION 





VT-N19 





le TL 34774 
F 


igure 244. Power Supply RA-105-A, voltage chart. 283 


CHOKE-63 PLATE TRANSFORMER-5S9 


39 HENRIES 
AT 100 MA.OC. 


DUAL CHOKE-62 


HIGH VOLTAGE TRANS-58 


! 
+ 


12 HENRIES 
AT 200 MA. DC 





FILAMENT TRANSFORMER-56 


3 
SEC1 6.4 Vv 
4 


FILAMENT TRA NSPORMER >! 


SEC.1 
6.3V 








TL34775 
Figure 245. Power Supply RA-105-A, transformer schematic diagrams. 
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Figure 248. Rack FM-82 front view, with components 
removed. 
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WIRING AS SEEN ON BACK OF 
RACK IN CHANNEL 


RACK WITH THE EXCEPTION THAT THE LEADS 
COMING IN FROM THE WIRING CHANNEL 
COME IN ON THE LEFT SIDE AND NOT THE 


WIRING AS SEEN FROM THE INSIDE OF THE 
RIGHT SIDE AS SHOWN 







WIRING AS SEEN FROM 
THE INSIDE OF THE RACK 


G3yu-NMOYE-3JONVYEO 
WOv 18-038 
JONVYO-HOVv 18 
034-318 
JONVYO-N3I3u9 
NMOUG 
MOTI3A 
3m 
MOTTSA-03u 
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GND. 


BRAIO 
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Rack FM--82, wiring diagram. 


Figure 249. 





CHAPTER 3 
SUPPLEMENTARY MECHANICAL INFORMATION 


201. Introduction 
The information contained in this chapter is to assist 
the radar mechanic in replacing defective mechanical 
parts in the RC—148, and RC-148-B. As the pro- 
cedures are described, it will be noted that mechanical 
parts are taken down only so far as can readily be 
done with the tools on hand. Where gears and 
shafts are held together with peened pins rather than 
setscrews and Allen screws, no removal procedure is 
described because work of this nature is not usually 
done in the field. However, if it does become neces- 
sary to replace these parts, the information given 
herein supplies the mechanic with at least the pre- 
liminary steps to accomplish the work. 

Note. For removal of the transmitter, receiver, or wave- 


meter from the rack and their cases see TM 11-1418, Pre- 
ventive Maintenance Manual. 


SLUWER MOTOR © 
SOCKET BRACKET 


CAI LIOIS - , OIL 
~ DSLPI ITIVE ORLGIGI EB. 
7 _ p Pe i ‘4 “a! -. 


202. Precautions 

a. Before replacing a defective mechanical part, 
observe carefully its position, method of mounting, 
and proper mesh of gears. This will insure the cor- 
rect installation of the part. : 

b. When disassembling a component, the screws, 
nuts, bolts, washers, and other small parts which are 
removed should be put in a small container to prevent 
their loss. 

c. When removing parts such as switches and ter- 
minal boards, which have several wires attached to 





ESE TIT I SONI Ht AED 
Figure 250. Transmitter, oscillator compartment removed. 


their terminals, be sure to tag the wires carefully 
so that they will be replaced in their proper positions 
(see fig. 250). 


203. Vernier Tuning Gear Assembly (Capacitor 21) 
of Transmitter of RC—148 and RC—148-B 
In order to replace a defective vernier tuning gear 
assembly, the following procedure is necessary (see 
figs. 250 and 251): 

a. ‘Take out screws at the four corners of the cover 
on relay 138, and remove the cover. 

b. Take out slotted nuts from connections 2, 3, 
5, and 6, on relay 138 and remove the connections. 

c. From capacitor 12, attached to the side of the 
cover of the artificial line, unsolder the two connec- 
tions to the outside terminal. 


ie pea 
WITH COVER & 
REMOVED | 


SEP wiervock 
5) SWITCH 118-3 
"REMOVED © 


ON et, ee 





d. Unsolder the connections to the two terminals 
of the artificial line. 

e. Unsolder the four connections to the terminal 
strip of the power measurement unit subchassis. 

f. Unsolder the two connections to each of the in- 
terlock switches (118-1, 118-2). 

g. Remove the blower motor socket bracket from 
the back of the oscillator compartment by taking out 
screws on each side of the bracket. 

h. Remove the three clamps which hold the laced 
wiring to the interlock switches, the artificial line, 


291 


+f 
a= 


te ay 


dl 
a) 
| 
#) 
— 


Fe eee 
PAA 


=a) 
(23 


wad 


4 
4 


aks} 
j 


t 





salt a 


ay 


— 
Y 









cr 














- 
‘ 


re 
paar 


Ne 







=f 
re 


by 


RAS 









. 


“CATHODE LINE CERAMIC 
CATO UNE cena 


‘GATHODE LINE CERAMIC 
“SUPPORT (LOWER LINE) 


PORCELAIN. TUBE SOCKET | 


me afelatarwtyeT © 


TUBE SOCKET MOUNTING 
BRACKET 


ANTENNA LINE 
CERAMIC SUPPORT 






of 


i 
- 
















7 04 
mil 


id 
= 


). 





a ae. : oul 


ANTENNA LINE 
’ STAND -OF F 
_ INSULATOR 









TUBE SOCKET PORCELAIN CATHODE LINE 
STAND- ‘OFF INSULATOR STAND-OFF 
GRID LINE | 
7 BRACKET |=) 
GEAR = 


' ASSEMBLY 












| 

GRID LINE ee 
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Figure 251. R- f oscillator assembly, 


js T OSCILLATOR Peas 


Biicona ai caiaiaek stcshatece iil 
igure 252. Oseillator soubor tuasi cineaihty and case. 








and relaps 138 and 139 to the oscillator compartment 
chassis. 

1. Remove the two clamps which hold the metal 
conduit (containing the wiring for the power mea- 
surement unit) to the oscillator compartment chassis. 

j. With an Allen wrench, loosen the two setscrews 
and remove the fitting on the vernier tuning shaft 
which goes to the gear assembly of capacitor 21. 





' TL38075 be 


Figure 253. Oscillator assembly, under side, shoutng 
capacitor 21 and resistor 71. 


k. Remove the two screws which hold the inter- 
lock switch 118-3 to the mounting bracket and pull 
switch out of compartment so that the connections 
may be unsoldered. Unsolder the two connections and 
remove the switch. 

I. At the open end of the upper cathode line 
(marked 22), above the porcelain tube sockets, re- 





4 9 Sw b a *y 
2) CAPACITOR 2! 





GEAR ASSEMBLY 


TL3GO76 


Figure 254. Oscillator assembly, end view. 


move the black and white leads and pull them through 
the hole in the bottom of the compartment. 

m. Unsolder the end of the heavy black high-volt- 
age line from resistor 72-1, in the bottom of the 
chassis. | 

n. From antenna connector 105, unsolder the 
shielded antenna lead.. 

o. From R.F. MONITOR connector 106, unsolder 
the blue lead. 

p. From the shorted end of the grid line, remove the 
screw holding the small terminal board to which re- 
sistor 65-2 is attached. 

q. Pull through the hole, first the red and blue 
interlock leads and then the terminal strip with the 
resistor attached. 

r. Remove the four large bolts that attach the 
oscillator compartment to the main chassis and lift 
off the entire oscillator compartment. 

s. From the shorted end of the antenna line 
(marked 20), remove three screws holding the ver- 
tical bracket and pull the bracket clear of the short- 
ing bar ; also detach the blue striped R.F. MONITOR 
lead. 

t. Remove the two clamps which attach the shielded 
leads to the antenna lines. 

u. From the bottom edge of the compartment re- 
move the 10 screws which attach the bottom plate 
of the compartment to the upper case. 

v. From the end panel, below relay 138, remove 
the two screws which hold the mounting panel to the 
case. 

w. Lift the case from the oscillator section (see 
fig. 252). 

x. Drop the bottom plate by removing the six 
screws attaching it to the mounting panel metal up- 
right and tube socket mounting bracket. 

y. The gear assembly may now be removed by un- 
screwing the three screws that have become accessible 
(see fig. 253). 

s. To install the new gear assembly, reverse the 
removal procedure. 


204. Blower Motor in Transmitter of RC-148 and 
RC-—148-B 
In order to replace a defective blower motor the fol- 
lowing procedure is necessary : 

a. For description of removal of case from trans- 
mitter chassis, see TM 11-1418. 

b. Remove four screws on top of case that hold 
motor bracket. 

c. To replace, reverse removal procedure. 
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205. R-f Tuning Head of Receiver of RC—148 and 
RC-148-B 

Should the gear assemblies in the receiver r-f tuning 
section become damaged, it will be necessary to replace 
the. entire r-f tuning head because these gear assem- 
blies are not removable for replacement. In order 
to do this, the following procedure 1s necessary : 

a. With an Allen wrench, remove the tuning knobs 
from the front panel. 

b. Remove all screws shown in figure 255. 

c. Pull the front panel forward and drop it down 
to clear receiver chassis. 

d. Remove tuning indicator Tube VT-215, and 
place it to rear of chassis (see fig. 256). 

e. Remove the metal plate on the bottom of the 
tuner head by taking off the nuts and screws indi- 
cated as A in figure 256. 

f. Unsolder wire in the i-f conduit from lug 5 of 
the first i-f transformer. 

g. Unsolder the i-f conduit from the lug adjacent 
to Tube VT—112. 

h. Unsolder the capacitor at the end of the orange 
lead (which is the antenna conduit) from the an- 
tenna coil. 

t. Remove the clamp which holds the antenna con- 
duit to the tuner case. 

j. Remove the red and yellow leads from terminals 
25 and 28 respectively. 





NING 
! N DICATOR 


We ~ AMP © 


OFF 


Oo 





ws: 


TUNING CONTROLS 


REMOVE ALL SCREWS SHOWN ANDO DROP FRONT PANEL DOWNTO CLEAR CHASSIS 


k. Remove the r-f tuning head from the receiver 
chassis by taking out screws B (fig. 256) and lifting 
the receiver free of the tuning head. 

l. To install the spare r-f tuning head, carefully 
place it in position in the receiver chassis and reverse 
the removal procedure. 


206. Oscillator Tuning Drive Gear in Wavemeter 
of RC-148 and RC-—148-B 

In order to replace the oscillator tuning drive gear, 
the drive assembly for variable capacitor 1, the fol- 
lowing procedure is necessary : 

a. Remove the side panels of the oscillator com- 
partment by turning shock-proof fasteners one- 
quarter turn counterclockwise. 

b. Remove the lower mounting screws from the 
fibre insulators which attach the antenna sheath to 
the resonator. 

c. Unsolder the three wires (black, white, and 
red) that come out of the shielded tube at the rear 
of the wavemeter. 

d. With an Allen wrench; remove the large TUN- 
ING control knob and the two smaller knobs, AUX. 
OSC and EYE ADJ. 

e. Remove the ON-OFF and TRANS-REC 
switches by removing the locknuts and washers. 

f. Remove the four mounting screws on the front 
panel which attach it to the black metal casting. 

g. From the top panel, remove the three mounting 


“INTER-LOCK 
SWITCH 


TL 38077 


Figure 255. Removal of front panel of Receiver BC-1072-A. 
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~~ 


screws located 4% inches from the rear end of the k. With an Allen wrench, loosen the setscrews 


panel 


which hold the large gear to the variable capacitor 


h. Grasp handles on top panel and pull slightly | shaft, and remove the gear. 


forward and upward and lift off completely. I. To install the new gear, reverse the removal 


t. Remove the top cover of the oscillator compart- 
ment by removing the six screws which attach it to 
the oscillator compartment chassis. 


procedure. 


Note. Make certain that the capacitor plates are com- 
pletely meshed and that the reduction gear shaft is turned 


j- Remove the knurled screw holding the tuning counterclockwise as far as the lugs will allow. The large 


eye socket in place. gear may now be engaged. 
O O O O 
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Figure 256. Method of replacing r-f tuning head. 
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CAPACITOR COLOR CODE 





ONE ROW DOTS 












INDICATES FIRST SIGNIFICANT FIGURE OF 
CAPACITANCE VALUE IN MICROMICROFARADS 








INDICATES SECOND SIGNIFICANT FIGURE 







INDICATES THIRD SIGNIFICANT FIGURE 


INDICATES MULTIPLIER 















INDICATES TOLERANCE IN PER CENT OF THE 
NOMINAL CAPACITANCE VALUE. IF NO COLOR 
APPEARS TOLERANCE IS 20% 


-USUAL TOLERANCE 
220% 












RATED VOLTAGE 
USUALLY 500 VOLTS 





INDICATES THE RATED VOLTAGE 


GOLOR SIGNIFICANT FIGURE MULTIPLIER Poppoiies RATED VOLTAGE 
BLACK 0 ' (16 GIVEN ) (1F GIVEN ) 
BROWN 10 I 100 
RED 2 100 2 200 
ORANGE 3 1000 3 300 
YELLOW 4 10,000 4 400 
GREEN 5 100,000 5 500 
BLUE é 1,000,000 6 600 
VIOLET 7 10,000,000 T TOO 
GRAY 8 100,000,000 8 800 
WHITE 9 1,000,000,000 9 900 
GOLD : 0.1 5 1000 
SILVER 0.0! on 10 2,000 
NO COLOR 20 500 

TL 35619 


Figure 257. Color code, capacitor. 
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RESISTOR COLOR CODE 


OLD STYLE NEW STYLE 















OLD STYLE COLOR NEW STYLE 


nae a INDICATES FIRST SIGNIFICANT FIGURE OF aes 
RESISTANCE IN OHMS 

PEND BB INDICATES SECOND SIGNIFICANT FIGURE BAND 8 

BAND OR DOT C INDICATES MULTIPLIER BAND CG 


IF ANY, INDICATES TOLERANCE IN PER CENT . . 
BAND OD 















OF THE NOMINAL RESISTANCE VALUE IF NO 
COLOR APPEARS TOLERANCE IS = 20% 






COLOR SIGNIFICANT FIGURE MULTIPLIER TOLERANCE 
PER CENT 

BLACK .@) | (IF GIVEN ) 
BROWN ‘ | 10 

RED 2 100 

ORANGE 3 1000 - 
YELLOW 4 10,000 

GREEN 5 100,000 

BLUE 6 1,000,000 

VIOLET 7 10,000,000 

GRAY 8 100,000,000 

WHITE 9 1,000 ,000,000 

GOLD 0.1 5 
SILVER 0.0! 10 
NO COLOR 20 

TL 35620 


Figure 258. Color code, resistors. 
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CHAPTER 4 


MAINTENANCE PARTS LISTS 





207. Index to Major Components of Radio Equip- 
ments RC-148 and RC-148-—8 

This index is a key to column 3 in the following 
pages. 


Army Major 

type No. Major item item symbol 
AN-128-A Antenna ANT 
MC-295 Antenna Matching Section | AMS 

Cable & Connector Assembly | C&C 

BC-1073-A Interconnector Unit CU 
JB-22 Junction Box JB-22 
BC-412 Oscilloscope O 
BC-1068-A_ | Receiver R 
I-198-A Signal Generator SG ‘ 


BC-1073-A Wavemeter WM 





208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC-148-B 
(USED WITH RADIO SETS SCR-268—-A AND B) 


Cable No. 
Cable No. 


Cable No. 
Cable No. 
Cable No. 


Cable No. 


Cable No. 
Cable No. 


302 





cer | bt 
1F6B1-3___._ .-- CU vee sewinGewes 
1A1014___.________ Reece 
3E7144-11___..__. ot i) ¢ Seen ar ee ae ee Rees 
SE cee 
3E1661_._.___..-- COC <5 wie 
2F7091-21_______- CEC sock wees 
3E1744____.._._.- CRC. 2.65 fice. 
3E7144—-14_._.___- JB2222 2 ee 
$8E1720__...__....] C&C.________-__-_- 
3E1680_.._.._____- COC. 2 bit 
3E1679._.....___- C&C__...... 
3E7144-12.._.___- TR 3c Socesase4 
3E1741_.....__._- ©); © ea 
$E1748__._.._..._. CEC 2 eee ee 5 
3E1742_..._.____. CEG eae Shes 
3E7144—-13___.___- WM_____._____-- 
3E7144—-15._.___..| SG__._._______.- 
3G2425-1_______. Os oat totaled 
1B1120.38..___._- | Reena sete Riemer or 
1B1120.11_.____.. | SRE eee ae ee aE 
1A812.12_______.. ANT, AMS._.-.-- 
ee an 
1B1116.6___..____ PRR ii eee ee 
1A107_.....__.._- TR,R,CU, WM.. 
1B1120.24._..____. TR, R, CU, O_.-.- 
1B1120.35_______. TR, R, CU, O-_-_-- 
1B1120.3....___.- TR,R,CU, WM.- 
1B1120.25______.. TR, RO,CU, WM. 
1B1120.37.___.__. TR, RO,CU, WM. 
1B1120.15__..___- R, TR, CU, O-_-_-- 
1B1120.14_____.__ TR, RO,CU, WM- 
1B1120.23__..__.- TR, RO,CU, WM-_ 
1B1120.34._.._.-_- 2: | ee eee ee 
1B1120.8_.__.__.- Rees oo tee 
1B1120.16_.._..-- TH. CU coe 


Quan — Depa 
Name of part and description per | lst | 2d | 3d | 4th | sted 
unit | ech | ech | ech | eoh 
BRAID: flat rolled; 4%"._......---- ve ti lgesule ge Noses : 
t 
BRAID: tinned copper. _..._._-_--- 2 E Sod Gdeclaecet tase . 
t 
CABLE: high iar bleeder; | A ee cle ee le 
dwg No. A-14B-25 
CABLE: our ae due} No. 55A-213__| 1 |... .|-.--|---].._- : 
CABLE ASSEMBLY: antenna; tec cea © * 
dwg No. C-—201-270. 
CABLE ASSEMBLY: auxiliary test; | 1 }]....] * [---.) ° | ° 
dwg No. C—201-350. 
CABLE ASSEMBLY: a-c power Llecccl 9, teesel: SE 
input; dwg No. C—201-265. 
CABLE ASSEMBLY: a-c to receiver; | l1j|.._.}| * j.-..] ® : 
dwg No. C-201-266. 
CABLE ASSEMBLY: junction box; | 1{....{| * }--..} * | ° 
dwe No. 205-354. 
CABLE ASSEMBLY: master; Riis |. S 
dwg No. D-201-263. 
CABLE ASSEMBLY: oscilloscope Luc Feel * 4 
converter; dwg No. C—201-271. 
CABLE ASSEMBLY: power, fre-{ 1/.__.}| ° [--..] * | * 
uency meter; dwg No. C—201-272. 
CABLE ASSEMBLY: plate, VT 119; | 1j}....}| * J--..} * | * 
dwg No. A-14B-2555. 
CABLE ASSEMBLY: r-f monitor; Lion 2t' eee ™ . 
dwg No. C-201-267. 
CABLE ASSEMBLY: receiver an- Lilzo.2f Polsetel ae 
tenna; dwg No. C—201-268. 
CABLE ASSEMBLY: transmitter Lt eee 
antenna; dwg No. C—201-269. 
CABLE ASSEMBLY: “tuning eye’; | 1 {....| * [--..| * |] * 
dwg No. B-208-328. 
CORD: line; 6’ shielded; Mice pees Mew tle . 
dwg No. 14B—1900. 
WIRE: hyflex spaghetti; tubing; 5¢” - - tect aap oe. 
WIRE: stranded; 10 x 30; aeroglass; © eae . 
green. 
WIRE: stranded; 10 x 30; aeroglass; | |__._|----]----]---- . 
black. 
WIRE: solid; tinned copper; No. 12_- a Lcasliecasecabaeden 
WIRE: solid; tinned copper; No. 14.-| =| ~—‘|----|---- re Ca 
WIRE: No. 16; solid; tinned copper-- aa ees Maen Aa (eee r 
WIRE: stranded No. 16; aeroglass; | 1.2 |____|----|----]---- . 
black. ft 
WIRE: solid; tinned copper; No. 20.- rs PEPYS Kees (aera [eee . 
WIRE: solid; No. 20; aeroglass; 288) jose SeecletselSexe 
yellow. ft 
WIRE: solid; No. 20; aeroglass; 65 sciag) EO Coney : 
black. ft 
WIRE: solid; No. 20; aeroglass; white - ae ee ee eee rete : 
t 
WIRE: solid; No. 20; seroglass; red _- ae siege pee lisewe : 
t 
WIRE: solid; No. 20; aeroglass; brown. 2 A fe ee eee ener a 
t 
WIRE: solid; No. 20; aeroglass; green - a HERE eee! (PORES Lees 4 
t 
WIRE: solid; No. 20; aeroglass; orange. ree es (areas eens meee : 
t 
WIRE: solid; No. 20; aeroglass; blue_- 208 ea ee | Shad Hace i 
t 
WIRE: solid; No. 20; aeroglass; blue,} {|  |----|----|---- 
yellow. 
WIRE: solid; No. 20; aeroglass; blue, | 0.9 |__._|--.-|.---|---- 7 
green. ft . 
WIRE: solid; No. 20; aeroglass; 20 suey oO hesceh. 
orange. ft 


* Indicates stock available. 


208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC-148—~B—Continued 





Signal Corps Major 
stock No. component Name of part and description 
1B1120.9_______-- gs bs: Ie 6 ee eee WIRE: solid; No. 20; aeroglass_.-...- 
1B1120.10_____._- OD Roe A he Se, bit oie solid: No. 20; aeroglass; red, 
rown. 
1B1120.13______-- PRP OU ote ceed Yea solid; No. 20; aeroglass; red, 
ack. 
1B1120.6_.__.__-- dO ae tent ON AOE RE Listens solid; No. 20; aeroglass; red, 
ue 
1B1120.12.____._- TR, CU, WM_.--- Praag. solid; No. 20; aeroglass; red, 
1B1120.7________- TR, O, WM_----. WIRE: solid; No. 20; aeroglass; red, 
reen. 
1B1120.39_______- OD Reewseouteeeeee WIRE: solid; No. 20; aeroglass; 
5 ,000-volt; test; white. 
1B1120.5___.__--- fb; enor errr er Ea WIRE: solid; No. 20; aeroglass; 
5 ,000-volt; test; blue, yellow. 
1B1120.4____.___- TResetceiecceccas WIRE: solid: No. 20; aeroglass; 
5 ,000-volt; test; brown. 
3D9002-8. ___._-- bE eet ae rere CAPACITOR: 2-mmf » £12%; 500- 
volt; ceramic; dwg No. seer ey 
3D9005-19.3_.._.- | | eee ne ORE One eee CAPACITOR: 5-mmf, +10%, 500- 
| volt; ceramic; dwg No. oy 
3D9010-40_____.- Risso rece: CAPACITOR: 10-mmf, +5%; 500- 
: volt; ceramic; dwg No. peer 
5-1, 5-2,5-3_| 3D9010-15_ _____- Ro sucuesbewecece CAPACITOR: 10-mmf, +5%; 500- 
volt; ceramic; dwg No. A-8G-1830. 
3D9010-37. _____- WM 22.55 .ers oss CAPACITOR: 10-mmf, +10%; 500- 
volt; ceramic; dwg No. A-8G—2508. 
3D9015-7______-- Res eee te: CAPACITOR: 15-mmf, +10%; 500- 
volt; ceramic; dwg No. A-8G-2145. 
6—1,6-2,6-3.| 3D9025-33-______- Ree tec e aes CAPACITOR: 25-mmf, +10%; 500- 
volt; ceramic; dwg No. A-8G-1310. 
51, 14______- 3D9025-24__.___- OUCU. 22oucce use CAPACITOR: 25-mmf, +40% —10%; 
500-volt; mica; dwg No. B-8F-1551. 
ae ee 3D9035-6_ .___.-- i Uy; Sane en ee ee -CAPACITOR: 35-mmf, +10%; 500- 
volt; ceramic; dwg No. A-8G-—1559. 
4-1, 42____. 3D9040-13_____.- WM Cceueuse CAPACITOR: 40-mmf, +5%; 500- 
volt; ceramic; dwg No. A-8G-752. 
3-1 through | 3D9040-14____-_-- Reet bees CAPACITOR: 40-mmf, +10%; 500- j 11 
3-11 volt; ceramic; dwg No. A-8G-2305. 
14-1, 14-2. ..| 3D9050-49______- he Seen rere ere eee CAPACITOR: 50-mmf, +10%, 500- 
volt; ceramic; dwg No. A-8G—1557. 
| Sere 3D9050-33- . _---- a Riaseuwacees ect CAPACITOR: 50-mmf, +10%; 
volt; mica; dwg No. B-8 71554. 
, Sa ene 3D9050—-49.2__._.- CU wsceecencesces CAPACITOR: 50-mmf, +3%; 500- 
volt; mica; dwg No. B-SF-1593. 
8024__.__._. 3D9070-2____...- Dac scdenceeuste CAPACITOR: 70-mmf, +10%; 500- 
volt; mica; dwg No. B-8F-1877. 
162 3D9100-65__ .__-- gf Og | eee meer CAPACITOR: 100-mmf, +10%; 500- 
volt; ceramic; dwg No. ’ A-8G-1558. 
,: ER RENT ere 3D9100-95.1__.--- OUss stot CAPACITOR: 100-mmf, +40%, 
— 10%; 500-volt; mica; 
dwg No. B-8F-1548. 
IG ocneoe ice 3D3100—-64_.__.-- Recs esaoce ae CAPACITOR: 100-mmf, +10%; 
500-volt; mica; dwg No. B-8F-1556. 
4-1, 4-2__._. 3D 3100-65... -.-- Recitedecenesees CAPACITOR: 10C-mmf, +10%; 2 
ceramic; dwg No. A-86-2306. 
2-1, 2-2_.... 3D9100-63. . _.-.-- W Miccesceecescs CAPACITOR: 100-mnf, ay aes 13 
rene O volt; mica; dwg No. B-8F-1560 
4-1,4-2____- 1), Snes | 
8022.._..__- 3D9100-45. _. __-- BG@ewen esses dices CAPACITOR: 100-mmf, +207: 500- 
volt; mica; dwg No. B-SF-1876. 
5-1, 5-2... 3D9180-1_..._..- CU tetas CAPACITOR: 180-mmf, +3%; 500- 
volt; mica; dwg No. B-SF-1850. 
6-1, 6-2__... 3D9250-27_.___.. CU sees icee eek CAPACITOR: 250-mmf, +40%, 
50 O 720% 500-volt; mica; 
dwg No. B-8F-1546. 
WO et oceecis 3D9500-46. _ .__.- COU 2egbe eee CAPACITOR: 500-mmf, +40%, 





—10%; 500-volt; mica; 
dwg No. B-SF-1547. 





*Indicates stock available. 





303 





208. MAINTENANCE. PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC-148—B—Conttnued 


Ref Signal Corps 
symbol stock No. 


component 
1-1, 1-2....- 3DA]-50.....--.- fy 5 Seer nc ee 
Siegen leas. 3DA1.100-2.__..- OU eke ego Soes 
10-1 through | 3DA2-66.__._--.- Wishes oon eee 
, 
1B: eer mes 38DA2-77__...---- OU ee 8 
LY eee eee 38DA5-112_.___-.- Oeaseeseseeeese 
9-1 through | 3DA5-32___..__.- | 5 (ee ee eee 
9-17 
5-1 through O 
5-4 
jae eee 3DA6-45___._---- CW. Beech baesee 
8036_....-..- 3DA10-16______-- | 6 ee 
4-1 through | 3DA10-140_____-_- CU gego0i okt 
3-1, 3-2_---- 3DA10-140_____-- WM sou eee ees 
a eee 3DA50-42._____-- WM__-__.-------- 
8018_._...-- 3DA100-274. ____- BG eddie oe 
17, Sdscoucs. 1 D7 &f (i eee TR Oe cscs sees 
WM 
10-1 through | 3DA100-112____-- CU essen eee 
10-14, 12-1 
t hrough 
12-5 
a a 3A, | 3DA100-183.1_...} TR... _------ 
| 5 eae eee 3DA100-173....-- ff | Soe ee ee ey ee 
3A, 3B.....- 3DA500-114.1....| CU____._._-_--.- 
2-1 through | 3DB1.1104_...._- CU eto ee 
2-3 
14 R 
th ee ne 3DB2.3044_._.._- Ge See 
10-1 through | 3DB2.3042______- OR bee ecieeoseee 
1A, 1B, 1C_.| 3DB5—26_____.__- CU 22s oe 
9-1 through 3DB4-87..._.-_-- ; | ee 
13-1 through | 3DB7-2____...._. ] | RRR cee ne ne 
13-3 
8540__.....- 3DB8-18.._.....- DGS Jit teen 
A~-2046...... 3D9350V-6. ...__- SGecsoc.yeteeee 
| Une CTE 3D9012VE5-1_...}| WM___.--.__---- 
2} SE ee 3C302Q_._..__._- Bese ieteteees 
91, 92..___- 3C323-4M_..__...- WM ou ceteris 
121A, 121B.- brs eee eee CU see 
ras cpeiecaaaite BOAO occas We ee os 
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Name of part and description 


CAPACITOR: 1,000-mmf, +10%; 
500-volt; mica; dwg No. B-8F-985. 

CAPACITOR: 1,100-mmf, +8%; 500- 
volt; mica; dwg No. .B-8F-1594. 

CAPACITOR: 2,000-mmf, +10%; 
500-volt; mica; dwg No. B-8F-1308. 

CAPACITOR: 2 ,000-mmf, +40%, 
—10%; 500-volt; mica; 
dwg No. B-8F-1152. 

| CAPACITOR: 5,000-mmf, +10%; 
500-volt; mica; dwg No. A-8L-1555. 

CAPACITOR: 5,000-mmf, +10%; 
500-volt; mica; dwg No. B-8F-512. 


CAPACITOR: 6,000-mmf, +20%; 
600-volt; paper; dwg No. A-8J—1851. 

CAPACITOR: 10,000-mmf, +20%; 
400-volt; aper dwg No. sD- 192. 

CAPACITOR 10,000-mmf, +30% 


CAPACITOR: 10 000-mnf, 130%, 
—10%; paper; dwg No. A-8J-6 
CAPACITOR: 50,000-mmnf, 10%: 

400-volt; ape dwg No. A-8J-1472. 
CAPACITOR: 100,000-mmf, +20%; 
200-volt; i paper, wg No. 8D-1903. 
CAPACIT 100 ,000-mmf, +10%; 
400-volt; aper; dwg No. A-8J-909. 
CAPACITOR: 100,000-mmf, +20%; 
400-volt; paper; dwg No. A-8J-1626. 


CAPACITOR: 100 ,000-mmf, +207; 
600-volt; paper; dwg No. A-8B-1255. 
CAPACITOR: 100,000-mmf, +100%, 
—0%; 7,000-volt; paper; 
dwg No. B-8B-1170. 
CAPACITOR: 500,000 x 500,000-mmf, 


mye aper; dwg No. A-8B-1257. 
CAPACITOR: 1-mfd, +20%, —10%; 
400-volt; pee 


dwg No. A-8B—1104 
CAPACITOR: Qmid, +20%, —10%; 
400-volt; paper; dw ‘No. A-8B-1254. 
CAPACITOR: 2-mfd, +20%, —10%; 
1,000-volt; paper; 
dwg No. B-8B-1252. 
CAPACITOR: 2.5 x 2.5 x 5.0-mfd, 
+20%, —10%; 600-volt; paper; 
dwg No. C-8B-1256. 
CAPACITOR: 4-mfd, +20%, ieee 
600-volt; ipaper: dwg No. B-8B-1253 
CAPACITOR: 7-mfd, +30%, —10%; 
600-volt; paper; dwg No. B-8C-1139. 
CAPACITOR: 8-mf 250-volt; elec- 
trolytic; dwg No. 8C-1882. 
CAPACITOR: variable gang; 
dwg No. 8A-1891. 
CAPACITOR: 2.5-mmf, min, to 
12.5-mmf, max; variable; 
dwg No. A-8H-1475, 
COIL: antenna assembly; 
dwg No. B-204-214. 
COIL: assembly, choke; 
dwg No. A-201-329. 
COIL: choke; dwg No. C—-16B-—1317-. 
COIL: choke; cat thode: 
dwg No. A-17A~-1194. 


Orgn Stock 
— Ist | 2d | 3d | 4th a 
unit | ech | ech | ech j ech 
2 ees s s @ es 
" 1 Pe @ s s 6 
6 Pee s s = 6 
1 eae s e a 6 
1 Sane s o o e 
21 oe s e o e 
l parece * e o e 
ae = s o e 
13 ok Oe = = e 3 
2 bepceaa! 6 e e e 
1 ae e = s 6 
4 a es = s o e 
3 Peer @ s s e 
19 Leo = S @ e 
2 Cee s e e e 
1 pene s s e es 
ete es e 6 e 
4 aS i] = @ e 
1 eae * * s 6 
y) Mare * 6 e 6 
1 |... * 2 * 6 
2 ae 2 e ce) 6 
3 ere @ 2 s . 
Q]___. e e e e 
} i Sees * * 2 . 
te oie, eee 2 e 
| i eee 2 ae a e 
Q]___. * |] | ® 6 
| at eee e ee s 6 
1 |_._. * reese e s 


* Indicates stock available. 
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symbol afoek Ne. apt 
102_____.... 3C323-4A_____._- | 5 EES ee ee oe 
135A, 135B._| 3C323-4N_____--- by | eee ean Ome 
1012_._.___- 3C323-68A__._.-- SG lees 
100-1 through} 3C323-4B_-_-_-__-- DR pega Seite 
100-6 
120-1, 120-2_| 3C323-4L_____._- CU goatee ee 
O39 ee cl 3C1081-12E. ..._- | | ea eee Ee 
90... 1. 3C1081-—12A_____- WM econ Jue 
92-1, 92-2._.| 2C3648B/C1.-_...- Rane eeeceeene ay pene ae 
1024...____. 2C3648B/C3.----- BGs cose essa 
99.__........ 2Z9643__.....-_-- ae ay Nee eee ee 
A-2015.....- 3Z1891-3_.______- SG ose 
6Z3151/1__-._____- (5 pees ree eee re 
Cable No. 108} 6Z7565F_.______- CRC 2 bs 
Cable 6Z7565F _....-_.- CRE so sceesce 
No. 101D 
2Z78673.51.._..-_- ANT, AMS._-____- 
Cable No. 103] 2Z7112.42_______- CEC 2525s oe 
Cable No. 109} 2Z7226-Q175_ . -_- COG ei ee 
Cable No. 109] 2Z7112-16_.__._.- CEC oe fe See's 
Cable No. 101) 2Z8685-5___.____- CRC xsl a 3 
Cable No. 104} 2Z7112.1/3_.___-- CEC ee ese dnd 
No. 101A 
Cable 2Z7226-Q262. ___. LO 7 @ ee ee 
No. 101B 
Cable No. 108} 2Z7122.25..._.._- COC oss fds 
No. 101C 
Cable 2ZK7113.10_._..- COG i ots 
No. 101E | ; 
Cable No. 102} 2Z8672.56_-.._._- C&C___....-___-- 
Cable No. 102} 2Z7112.49.__..__- CEC. ccs oe eek 
Cable No. 103] 2Z8672.59...._._- CBG eh ee 
Cable No. 105| 2Z7115.13___..__- CRE e232 
~ Cable No. 6..| 2Z7113.40......-.| C&C_...________. 
2Z7113.45._-._.__- 4 @ See 
Cable No. 107| 2Z7112.39_______- C&C__._. 
Cable No. 107) 2ZK7112.3___.--- CEC eset 
106 oot 2Z8672.10._____.- Gs 0 Gaerne ne ee ean 
124__.____-. 2Z8799-155_.____. We ee 
Olesen 228682.16...-.-.- Scope___...-_-_-- 
|) Seo 278799-242.._____ I 5 Sere ener eee 
109__.._._.- 227,8672.15.__.__.- 2 i) : Sn eee ne 


*Indicates stock avatlabhk. 


Name of part and deecription 


COIL: choke; filter; 
dwg No. B-16B-1137. 
COIL: choke; filter; 
dwg No. C-16B-1161. 
: choke; filter; 
dwg No. 16B-1881. 
COIL: choke; heater; 
dwg No. A-17A-1195. 
COIL: R-f choke; 
dwg No. A-13C-1542. 
COIL: oscillator; dwg No. B-204-213_ 
COIL: oscillator; dwg No. B-3N—-1482_ 
COIL: R-f and detector; 
dwg No. B-204-212. 
COIL: R-f oscillator; induc; 
dwg Ne. 13C-1899. 
COIL: tuning indicator; 
dwg No. B-13H-1135. 
FILTER: R-f line; dwg No. 13C—1887- 
CON NECTOR: dwg No. A-55A-2301- 
CONNECTOR: bushing type; 
dwg No. A-55A-1514-1. 
a ECTOR: bushing type; 
ove Ne A-55A-1514-2. 
CONNECTOR: plug; type AN- 
3106W—22-6S; dwg No. A-55A-1630. 
CONNECTOR: plug; type AN- 
3106W-22-8P;dwg No. A-55A-1695. 
CONNECTOR: plug; type AN-3106— 
12S-3S; dwg No. C-55A-1675. 
CONNECTOR: No. € ; type AN-3106— 
12S-3P; dw, sian 678. 
CONNECTO lug; 
3198W_48-18; wg ste Oo. 'C_-B5A-1686. 
CONNECTOR: plug; type AN- 
3106W-—22-1P; dw ie c. C-55A—1688. 
CONNECTOR: plug; type type AN- 
CONNECTOR: plug; ype ANS 
ug; t 
3106W-24-684 B. Eos 
dwg No. C-55A-1690. 
CONNECTOR: _ plug: type type AN- 
3106W-20-6P; dwg No. C-55A-1691. 
CONNECTOR: plug; type AN-— 
3106W-22-11S; sdwg No.C- No. C—55A-1692. 
CONNECTOR: plug; 
AN-3108W-22-11P; 
ae No. oa 
CONNECTOR: ; type AN- 
3108W-—22-88S; i C-—55A-1694. 
CONNECTOR: ype AN- 
3106W—22-2P; a .C-55A-1606 
CONNECTOR: te type 
3106W—22-6P; po No. 6-24-1008. 
CONNECTOR: plug; type 
3106W-—22-2P; ie gNc 0. eS BBAW1607. 
CONNECTOR: plug; type A 
3108W—20-5P;dwg aed .C-55A-1600 
CONNECTOR: plug; type 
3108W-—20-5S; salve No. OF B5A-1700. 
CONNECTOR: receptacle; type AN- 
3102G—12S-3S;dwg No. A~55A-—1749. 


3108W—24-3P; 


CONNECTOR: receptacle; type AN- 
3102-12S-—3P; dwg No. A-55A-1750. 
CONNECTOR: receptacle; 
type AN-3102-24-6845S; 
ial Bate 12A-55A-1808. 
CONNECTOR: receptacle; type AN- 
3102—24-3S; dwg No. A-55A-1273. 


CONNECTOR: receptacle; type AN— 
3102—22-115; dwg No. A-55A-—1274. 


Orgn Stock 
pies Ist | 2d 
8 
unit ech | ech 
1{/....| * 
1}....| * 
1/....| * 
6 |....| * 
2\__] * 
1 * 
1c] 
2}. _| * 
1 |....| * 
1 aaa cf 
1{_...| * 
1 * 
1 
1{.__.| * 
2 
2 
2 
2 
1|....| * 
1 Tae! & 








305 


208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-—148 AND RC-148-B—Continued 


Ref ignal Co jor 
symbol Snack No Pesce F Name of part and description 
108__...._-- 2Z7112.6.__..___- ) ty anne nee eee CONNECTOR: receptacle; type AN- 
3102-22-8P; lees o. A-55A-1275. 
6Z7798-2_..__..._- Cs Sg cee CONNECTOR: receptacle; type AN-— 
3102-22-11P; dwg No. A-55A-1527. 
| 1 eee ee 6Z7798-3__.....-- WM 2 ee CONNECTOR: fan tacle; type AN- 
3102G—20-5P; dwg No. A-55A-1529. 
1), eee 2Z8673.1._..___-- TR, AMS._-_.____- CONNECTOR: receptacle; 1114,” long; 
type AN-3102-22-28; 
No. A-55A-1588. 
126 ote edee 2Z8673.2_._....-- | 5 eee eee a RTE oon ECTOR: receptacle; type AN— 
3102-20-6S; dwg No. A-55A-1106. 
126 eee 2Z8673-~-1 ______-- R, AMS..-..__...| CONNECTOR: receptacle; 
type AN-3102-22-2S; 134” long; 
No. A-55A-1107. 
124... 278672.1....____. |. Se i ee ee a CONNECTOR: receptacle; type AN- 
3102-22-11P; dwg No. A-55A-1108. 
LOG see. 2Z.K8672.19 _____- dy | Ee ee eee nee CONNECTOR: re epee: type AN-— 
3102-20-58; dwg A-55A-1272. 
For Cable 2Z8672.20...._.-- P| Sy) a CONNECTOR: rec Yaar ds a oe 
101 A 3102-22-18; dwg 
For Cable 278672.11__..__-- A ) 3 7 ea CONNECTOR: reecpieds ene "ANS 
103 3102-22-88; dwg A-55A-1703. 
129-1, 129-2 | 2Z5531.2._______. |: ERI aOR ee JACK: “closed careuit": type J307; 
dwg No. A-44B-1314. 
5019... __- 6F7574-4________- >| 6 ee oe PLUG: 115-volt; fused; 
dwg No. 19A-1901. 
5032_....--- 2Z7111.58_._____- | Ce ee ee ee BYU : midget phone; 
No. 19B-1884 
6Z7813-3___.___-_- LS Satine ete Sie se RECEPTACLE:deg :dwg No. A-55A—1288. 
2A215A_________- AMS.._._._-_---- ANTENNA: a a sec.; 
2C680-73A______- Oe ee CONTROL UNIT BC-1073-A..---- 
2C5066-1068A__._| R_..--..__..-_.- RECEIVER BC-1068-A_-__.._-..-- 
3F3900-198A ____- BGs seeen nes SIGNAL GENERATOR I-198-A. -- 
2C6596-1072A____| TR___..__..___- TRANSMITTER BC-1072-A_-_...-- 
3G1350-67-_ _____- AMS..-_-__.-._-.- INSULATOR ASSEMBLY: micalex; 
4 holes; dwg NoA. —208-313. 
3G1839-17______- AMS... __-._---- INSULATOR & STUD ASSEMBLY: 
dwg No. A-202-326. 
3G 1838-36.4___ __- TR, CU, WM___.| INSULATOR: 0.015” black bakelite; 
2 holes; dwg No. A—7A—1282. 
3G1838-70_ _____- CU 2 ceeece se oes INSULATOR: 0. 015”; black bakelite; 
; 10 holes; dwg No. A-7A-1432. 
3G1780-89_.____- CQ C322 soteds. INSULATOR: fish paper; 
dwg No. A-41C-2505. 
3G1838-37.3_____- gece eee ee ere INSULATOR: spark plate; bakelite; 
dwg No. A-7A-1714. 
3G1838-36.2_.____ A 6 So ee a INSULATOR: socket support; 2.25” 
uare; dwg No. A-7A-1844. 
3G1000-11.1_____- OP Ree oo IN ULATOR: stand-off; ultra steatite; 
| 3 holes; dwg No. A-5F-1122. 
3G1838-8.2______- WM oe ese INSULATOR: ea line; 
dwg No. A-6C-153 
3G1838-27.4_____. TR, WM..____-_- INSULATOR: 0. rary thick; rents 
2 holes; dwg No. A-7A-11 
3G1250-10.4_____- Ds eaies eset 2 INSULATOR: ultra ae ‘eylin- 
drical piece; dw; we No. A-5F-1120. 
3G1250-16.13____- d bf <a eee eRe INSULATOR: ultra steatite; cylin- 
drical; dwg No. A-5F-1121. 
3G1837-20.1_..__- fb ; rere ee INSULATING CAP: 
dwg No. A-5G-1154. 
3G2300-126_ ____- Ag het Se Fe INSULATIN G TUBE: 
dwg No. A-5G—1093. 
118, 109..._- 6Z6820-3___..-..- TR, CUws-2 325520. BULB: dial-light; 120-volt; 3-watt; 
GE type S—6; dwg No. A-46A-1622. 
126-1 to 2Z5927_..-...-.-- eae eS BULB: meter-li t; 6-8-volt; GE; 
126-2 dwg No. A-46 1621. 
2Z2,5884_......._.. DAY 603 ait te BULB: neon; 14-watt; ‘115-125-volt; 
GE type T3; dwg No. A-46A-1788. 
108, 126,112.| 2Z5927_____.___.- CU, WM, TR-_-__-| BULB: 6-8-volt; No. T-44; 


dwg No. A-46A-314; tungsol. 
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pad eed putt oy | we] fo J p= —" 


) 


Orgn Stock 
ist | 2d | 3d | 4th | stock 
ech | ech | ech 
ee OY oa OE aes s 
ea & Rites s 6 
eaeee? ci |Saee oeeee e 
Sno tct ce ee? ce s 
a ean ss Rees ae * 
coe ie Neon che Wi sl 6 
eae aes RS Caren e 
Para: Be a ae e 
idetokes 0) (eon SPs 6 
ae ts. Pe be hee 6 
ee an ee eee * 
are Me Pe ee Be. 2 
* ¢ 
Lostlsachweccllceel 
& ¢ 
e | pape * 
eee ee nr pee ¥ 
ef ee * 
“ew | eo |e | « 
ts * r 
* * 2 2 
& 2 & * 
* o 2 6 
* 2 6 
Paes * % * e 
__..| * * * e 
ana * s * s 
e * s e 
Lumen . * * e 
es * e 2 e 
__..| * * e * 
ree: * ; * 2 2 
& i) (EEN eee e 
* PP MPs ou s 
See e 2 Lee ey e 
* e e 


eo = NW WS 


* Indicates stock available. 





208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-—148 AND RC-148—B—Continued 


Ref Signal Corps Major Quan 
symbol No. component Name of part and description per | Ist | 2d | 3d | 4th 
unit | ech | ech | ech | ech 
7005_......- 3Z1926 or SG ca Ales FUSE: l-amp; Littel fuse type y A ea (ae a 
32260113 No. 3A a sae No. 46B-1897. 
135, 135_--_- 3Z26032_......--- Re CU cee FUSE: ; 250-volt; Littel fuse | 2/ * | * | * 7] *® 
t No” AC ‘dwg No. A-46B-1287. 
141-1 to 3Z2605.2_......-- d © | een ee eee FUSE: 5-amp; 250-volt; Littel fuse| 2/ * | * | * 7; ° 
141-2 type No. 3AG; dwg No. "A-46B-1109. 
2Z,5884-9......... Os 5 SRO epee JEWEL & BRACKET ASSEMBLY: | 1 |....| * |_-.-|---- 
dw: a A-55A-—1267. 
2Z5991_........-- CUmee2 seSeceess sae indicator and bracket; Dees ecco ares 
No. A-55A-1526; t No. 50. 
) ey rete eae a 2A275-128A_...-- |. ae le ee ANT NNA & JUNCTI BOAR: leesslotectiseclsaec|octe 
ASSEMBLY: Ant. AN-128-A. 
| eee eee 2C6596-1160/A1l..; TR.....--.------ ARTIFICIAL LINE ASSEMBLY: |..--]...- t iieaeees|) 
| dwg No. B-203-248. 
De ees oe 2Z23196-18......-.- ites! 6 5 <eaeeee rane renee ee CON ACT L H ASSEMBLY: sta- |-.--}---- a eae ii 
tionary; dwg No. A-208-506. 
Lope eet eats 2Z5821-28.......- WM ess Seyi KNOB EMBLY: tuning, knurled;}---.|.--- saan (emer) Nera 
dwg No. A-200-301. 
Lec ecocsenez 2Z6726-12_...__-- ER acacia oscsse: LE aera a ee i a ae 
dwg No. A—208—50 
2Z27857-12_..._.-- Wn hee LOOP MOUNTIN G PLATE ~—[____|__-- w Nesta 
ASSEMBLY: dwg No. A—201—283. 
Petes Aeeeese 2Z1230-358__-_- -- Pave ists Otel MOUNTING BRACKET LH _ |eu..-|]...-.}]-.--}----]---- 
ASSEMBLY: No. F T 358; 
dwg No. 202-315. 
| Poaganecesree Maree 2Z1230-358.._-.-- |; ee ee EER MOUNTING BRACKET RH _isg.-.|..-..}----|----]---- 
ASSEMBLY: oe F T 358; 
dwg No. 202- 
7 SRO RTE RT 4G1670A/K1--_.-- One eee at SCOPE CON VERSION KIT: UD ee ene ere eae 
dwg No. 205-342. 
2Z8203-12......-.- fd 5 SR SHAFT ASSEMBLY: flexible; = _[----}---- OW asaday 
dw. No. A-201-239. 
2Z11153......-.-- | 5 eae eee a re SO SLUG: driver econ ly; eet eee Seto 2 
dwg No. A-200-216. 
| Wepeeaer weet nares 2Z6721-348_...--. if 1: ne eae er Pe TRANSMITTER SHOCK MOUNT-|....|..-- aa) ees epee 
ING ASSEMBLY: No. F T 348; 
dwg No. D-202-334. 
| Gee eee 2Z8636-10......-- Reetessawehe wise TUNING EYE ASSEMBLY: eSeteal i ime eaate 
dwg No. A-55A-—1102. 
2Z11152.........- Resist see TUNING SLUG ASSEMBLY: _|e..-|.--- ai (eeoreiey (lice 
dwg No. A-200-217. 
138_.......-.- 2Z7599-50_.._..-- TPResseedetetcsts RELAY: complete; overload; Dea ely ay 
o. B-4500; dwg No. B-45A-1077. 
| 5 Meee 2Z7588-28.......- Relies bars Menke RELAY: DPDT; -diode;6. 3-volt;l-amp;} 1 j|..--} * | * | * 
No. SPA-5; dwg No. B-45A-982. 
1422 sas53 3Z9845-11......-- CU as tects SWITCH:“AC”; sdwg No. A-20C-1525_| 1 j..--| * | * | * 
| 4 eee 3Z9858-6.....---- WM. g22 ses ceenee SWITCH: “Align”: SPST; No. 20994 | 1j---.1 * | * | * 
KD; dwg No. A-20C-1564. 
4008._....-- 3Z9903-10.....-.- SG sabes ese SWITCH: attenuator multi; No. 8910-; 1 {....; * | * | * 
H1; dwg No. 20A-1892. 
by erect ern 3H900-15-13- ___- f ld; Ga eee ee ae SWITCH: “Circuit Breaker”; SPST; {| lj-.-.-| * | * 4 * 
115-volt a-c; PO-311 | 
dwg No. B 200-1094. 
114-1 through} 3Z9849.10_._..--- Bt : Senet een Re SWITCH: CH-8280; Alesse) Sp eat 
114-3, 115 dwg No. A-20C-1263. 
iY. See 3Z9812-5.......-- | | et See on ee SWITCH: dial-light; No. 8907K-19; | 1 ]....) * | * | * 
dwg No. A-20 1097. 
118-1 through} 3Z9825-68.5_. - _-_- Ay 5 nea en er SWITCH: interlock; SPST; No. 8907K-} 4 {-...| * | * | ° 
19; dwg No. A-20C-1271. 
3Z9849.53_..-.--- TR neta SWITCH: “Meter”; toggle; SPDT; | 1 |----| * | * | * 
No. 8802; dwg No. ” A-20C—-1266 
| 1-7 See eee 3Z9849.22.__.__-.- | | Se Sea eR ne SWITCH: “On-off’: SPST; No. 8825; Pleas om i ae hy 
dwg No. A-20C-1146. 
| : re 3Z9858-7_.__._.-- WM oo Stes SWITCH: ‘Power’; DPST; No. 20-| 1 }----| * | * | *° 
902-EY; dwg No. A-— 20C-303-1. 
1G |: eeepame ence 3Z9849.52..___--- Op 5 Saree rr er SWITCH: “Relay Reset”; No. g905K-| 1 |...) * | * | * 
604; dwg No. A-20C-1265. 
MO céebe cee 3Z9849.34._....-- OU semict tet secue SWITCH: relay; SPST; No. 8817K-2;} 1 |..--| * | * | * 
dwg No. A-20C-1524. 
112A, 112B, | 3Z9825-58.24.._..| CU____.._.-___-- SWITCH: selector; 5-position; 2-deck;} 1|..--| * | * | ° 
112C, 112D type H; dwg No. G-20A-1289. 


*Indicates stock available. 


Orgn Stock 
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208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC-148—-B—Continued 


Ref 
symbol 


66-1 through 
56-3 

57-1 through 
57-4 


Corps M 

oe No. Peel 
3Z9825-68.25....- CU te 
3Z9858-8.1...___- 8G. ......------- 
27,7267.18......-- BGo cose becetess 
27,7299M3.5......| CU_.....-----.-- 
27,7292-10M......- CU_......------- 
27,7269.95...-.--- TR........------ 
27;T288-3....----- 2 | ee 
27,7270.98..-...-- WM.........---- 
27,7273-60._-....- CU_....-------e- 
3Z5997-5.......-- TR._....-.-.---- 
3Z6006H4........- |: ee eee 
3RCIOAE750K...| 8G......-..----- 
3Z6007E5-14.. ._- ee eae 
3Z6010-57....-.-- sy | a et 
3Z6010-88......-- i 
3Z6090-12....-.-- 8G_......------- 
3Z6175-1.....---- 1, re 
3Z6015-11_......- Rete 32 ee 
3Z6020-32......-- ee 
3Z6020-67.__....- Di secs aitee 
$3Z6022-9_....._-- | ek ee 
3Z6020-30.....--- | | 
3Z6047-1__....--- | ene 
3ZK6047-12__.._- |: 6 
3Z6050-16......-- SG eset 
3Z6100-81......-- BGs .2 tones 
376100-75.....--- C1 | ee 
3Z6100-80....-..- R ee aren: 

TR 

3Z6150-25......-+ CU_...------- eee 
3Z6200-1_.....- _.| WM_..---------- 
3Z6620-3........- TR_.....-------- 


Name of part and description 


SWITCH: “Test”; 7-position; 2-deck; 
type H; dwg No. B-20A-1290. 
a tog ° SPST; No. 20994; 


896. 
POTENT TIOMETER: 250-ohm, 
Biec type CR; Belmont; 
No. A-10B-1893. 
TIOMETER: 3 ,500-ohm; 


355. 
POTENTIOMETER: 10 ,000-ohm; 

carbon; 2-watt; type J; 

dwg No. A-10A-1268. 
POT NTIOMETER: 50 ,000-ohm; 


POTENTIOMETER: 50 ,000-ohm; 

sp bial 2-watt; type J; 

dwg No. A-10B-1353. 
POTENTIOMETER: 1-megohm; with 

ee DPDT stack-pole; type LP- 

- dwg No. B-10A-1357. 

RESISTOR: 7.8-ohm, +2%; 5-watt; 

wire-wound; dwg No. A-9C-1618. 
RESISTOR: 68-ohm, +10%; \- 

watt; dwg No. A-9B1-48. 
RESISTOR: 75-ohm, + 10%; }4-watt; 


ore o. A-9B5-1 
RESISTOR: 75-ohm, +10%; 1-watt; 
dwg No. A-9B2-1 1800. 
RESISTOR: 100-ohm, +20%; %- 
watt; dwg No. A-9B1-7. 
RESISTOR: 100-ohm, +20%; 1- 
watt; dwg No. A-9B2-7. 
RESISTOR: 100-900-ohm, +10%; 
“A -watt per inch; wire-wound; 
Runtens 9D-1894 
ISTOR: 100-1, .750-ohm , +10%; 
ws -watt per inch; wire-wound; 
me ale 9D-1895. 
TOR: 150-ohm, +109; 
Pea dwg No. A-9B1-52. 
RESISTOR: 200-ohm, +10%; 
14-watt; dwg No. A-9B1-1931. 
RESISTOR: 200-ohm, +20%; 
l-watt; dwg No. A-9B1-1780. 
RESISTOR: 220-ohm, +10%; 
14-watt; dwg No. A-9B1-54. 
RESISTOR: 220-ohm, +20%; 
l-watt; dwg No. A-9B2-9. 
RESISTOR: 470-ohm, +10%; 
l4-watt; dwg No. A-9B1-58. 
RESISTOR: 470-ohm, +10%; 
l-watt; dwg No. A-9B2-58 
RESISTOR: 500-ohm, +10%; 
\4-watt; dwe No. 985-1906. 
RESISTO: 1 ,000-ohm, +10%; 
\% pals dwg ‘No. 9B5—-1905. 
RESISTOR: 1,000-ohm, +20%; 
14-watt; dwg No. A-9B1-13. 
RESISTO. 1,000-ohm, +10%; 
1-watt; dwg No. A-9B2-62. 


RESISTOR: 1,500-ohm, +20%; 
l4-watt; dwg "No. A-9B1-14. 
RESISTOR: 2,000-ohm, +5%; 
14-watt; dwg No. A-9B1-166, 
RESISTOR: 2 ,200-ohm, +10%; 
l4-watt; dwg ‘No. A-9B1-66. 


Quan 
per 
unit 


1 
1 
1 


bo = Oo = = BD 


>» = WO Se =| = we hh Ul lDUlUlUlUMRlCUDDCOO 


p= 


Orgn Stock 


lst | 2d | Sd | 4th | stock 
ech | ech | ech | ech 

cee cs s rd] s 3 
_...| * s ® @ 
_...| * _...t ? 
_...| * e e 2 
_...| * e e e 
__..| ® s e e 
tefl tes s s & 3 
_...] * ry e e 
recaik, e e & 
___.| ® e e @ 
ee s 6 & e 
ecetages 6 o & e 
_...| * ® e ¢ 
ee s 3 s 3 
beats ¢ s 3 e 
ae s e e 2s 
___.| * e e e 
oe e * $ 
ae ne 6 s s s 
__| ¢ ® e e 
ar s s e ¢ 
___.| * * e s 
as a s Ps e 
eee 2 s = e 
: e s s e 
— ® * * e 
__..| ® e e e 
| s e e 
_...| ® s e r 
__..| * e ® s 
e ® Py 2 


* Indicates stock available. 





208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC-148—-B—Continued 


61-1, 61-2... 
67-1, 67—2._- 
58-1, 58-2 

64-1, 64-2__- 


72-1, 72-2... 


68-1 through 
68-4 


62-1, 62-2__- 
69-1 through 
69-5 


58 
57-1, 57-2 
59 


70-1, 70-2_.- 
57-1 through 
57-3 


74-1 through 
70-1 the 
ou 
704 
97-1 9 97-2_ ae 


stock No. Name of part and description 
3Z6220-10 RESISTOR: 2,200-ohm, +20% 
atk dwg "No. A-9B1-15. 
3Z6220-12 ISTOR: 2,200-ohm, +10%; 
1-watt; dwg “lon A-9B2-66. 
3Z6330-11 RESISTOR: 3,300-ohm, +5%; 
nemtti dwg "No. sob 171. 
vem d idvg No. A-D A-9B1-16. 
3Z76330-13 3,300-ohm, +10%; 
3Z6330-14 l-watt; dwg No. AQ-B2-68. 
3Z6390-3._.....-- RESISTOR: 3,900-ohm, +10%; 
niiona aren s. 'N Oo. A-9B1-69 
3Z76390-4_..._._.- 900-ohm 30% 
neat de dwg No. No A bina 
3Z6470-14___.__-- : 4,700-ohm, +20%; 
TR le-watt; dwg No. A-9B1-17. 
3Z6470-4.._...__- RESISTOR: 4,700-ohm, +10%; 
nebisro ; dwe No. A-9B1-70. 
3Z6470-17 ISTOR: 4,700-ohm, +10%; 


RESISTOR. 4,700-ohm, +20%; 
l-watt; dwg No. A-9B2-17. 
RESISTOR: 4,700-ohm, +10%; 

awe wire-wound; 

narE Ne. A-9C-1680. 
ISTOR: 6,800-ohm, +5%; 
vet dwg No. A-9B1-179. 


3ZF4026_......-- RESISTOR: 6 ,800-ohm, +10%; 
\é-watt; att: dwg No. 4 No. A-OB1-72 
3Z6568-11 ISTO +20%; 
peematt dwg "No. No. A OBI 18, 
3Z6568—10 ,800-ohm, +10%; 
peat Scdee No. A-9B2-72. 
3Z6582-5_._.._..-- RESISTOR: 8 ,200-ohm, +20%} 
1l-watt dwg No. A-9B2-1759. 
3Z6610-57 RESISTOR: 10,000-ohm, +10%; 
14-watt; dwg No. A-9B1-74. 
3Z6610-73 RESISTOR: 10 ,000-ohm, +20%; 
l4-watt; dwg No. A-9B1-19. 
3Z6610-11 RESISTOR: 10,000-ohm, +10%; 
l-watt; dwg No. A-9B2-74. 
3Z6120-11 RESISTOR: 12 000-ohm, 10%; 
2-watt; dwg No. A-9B4-75. 
3Z6615-26 RESISTOR: 15 ,000-ohm, +10%; 
14-watt; dwg No. A-9B1-76. 
3Z6615-41 RESISTOR: 15,000-ohm, +20%; 
16-watt; dwg No. A-9B1-20. 
3Z6622-10 RESISTOR: 22,000-ohm, +10%; 
14 watt; dwg No. A-9B1-78. 
3Z6622-13 RESISTOR: 22,000-ohm, +20%; 
lo-watt; dwg No. A-9B1-21. 
3Z6622-11 RESISTOR: 32 ,000-ohm, +10%; 
l-watt; dwg No. A-9B2-78. 
3Z6622-12 RESISTOR: 22,000-ohm, +20%; 
1-watt; dwg No. A-9B2-21. 
3Z6622-23 RESISTOR: 22 ,000-ohm, +5%; 
5-watt; wire-wound; 
dwg No. A-9B-1530. 
3Z4557.-......--- RESISTOR: 25,000-ohm, +10%; 
l4-watt; ans No. 9C-1904. 
3Z6625-39 RESISTOR: 25,000-ohm, +10%; 
2-watt; dwg No. A-9B4-1846. 
3Z6630-23 RESISTOR: 30 ,000-ohm, +20%; 


2-watt; dwg No. A-9B4-1845. 





*Indicates stock available. 
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| Orgn Stock 
. Ref Signal Corps Major uan | ——————_ Depst 
symbol! stock No. component Name of part and description per | ist | 2d 3d 4th | stock 
unit | ech | ech | ech | ech 
75-1, 75-2...| 3Z6633-9__..._..- | ane see ere RESISTOR: 33,000-ohm, +10%; 2 i se:|| 
l-watt; dwg No. A-9B2-80. 
87-1 through | 3Z6633-8..___..-- CU eee se RESISTOR: 33 ,000-ohm, oe > Oy een ei 
87-4 WM 1-watt; dwg No. A-9B2- 
G5 oes od 3Z6647-5_....__-- | eee eee en ae RESISTOR: 47 ,000-ohm, 10%: 7 (Oe Cs 
85-1 CU lé-watt; dwg No. A-9B1-82. 
OS 25 ee sce 3Z6650-85_._.__-- fh | Coenen cet eerereet aes RESISTOR: 50 ,000-ohm, +10%; Petite, OR 
8-watt, wire-wound; 
dwg No. A-9C-1592. 
59-1, 59-2__.| 3Z6656-7_.........| CU_.._-_-- Sears RESISTOR: 56,000-ohm, +20%; i ea ig 
; l-watt; dwg No. A-9B2-1760. 
! ee 3Z6668-9_.._._-_- CU ss eee ose RESISTOR: 68 ,000-ohm, +20%; Loic = 
l/-watt; dwg No. A-9B1-24. 
|| 3Z6700—-44_...__.- 8) 0 ieee ae eee ee RESISTOR: 100 ,000-ohm, +10%; | fa es 
eres R l4-watt; dwg No. A-9B1-86. 
65-1 through | 3Z6700-71___.._-- CU see eee eae RESISTOR: 100,000-ohm, +20%; BS lesRo: = 
65-5 li-watt; dwg No. A-9B1-25. 
56-1 through | 3Z6700—74 CUs es uate sail RESISTOR: 100 ,000-ohm, +20%; 6 |....| * 
56-4 1-watt; dwg No. A-9B2-25. 
60-1, 60-2 O 
(i mee 3Z6700-—79____..-- BR a Bi 2pm tele RESISTOR: 100,000-ohm, +15%; ie ee 
2-watt; dwg No. A-9B4-2304. 
{a ee 3Z6715-24__.__._- 6 6 aes Ce eee RESISTOR: 150 ,000-ohm, +10%; | a a ls 
14-watt; dwg No. A-9B1-88. 
98-1, 98-2.__| 3Z6622-14._______ Oe (ee ee ee RESISTOR: 220 ,000-ohm, +5%; 7 i PE, 
4 watt: dwg No. A-9B1-215. 
i ee 3Z6722-5_...._.-- 6) 0 Ee een ere RESISTOR: 220,000-ohm, +10%; 7 A emer aad 
76 TR lé-watt; dwg No. A-9B1-90 
82-1 through | 3Z6722-13__..___- CU 20232 oe RESISTOR: 220 ,000-ohm, +20%; yg ae ag 
82-4 lé-watt; dwg No. A-9B1-27. 
5, ae ene 3Z6722-15.__.,-.- 6: | eee een RESISTOR: 220 ,000-ohm, +10%; basscal 
3Z6722-6 1-watt; dwg No. A-9B2-90. 
80..-.-.---- 3Z6722-14_...___- CU Bits SE RESISTOR: 220 000-ohm, +20%; (a ee 
l-watt; dwg No. A-9B2-27. 
| eee 3Z6733-8_....._.- OU a2 seat b RESISTOR: 330 ,000-ohm, +20%; | a ee ead 
lY/-watt; dwg No. A-9B1-28. 
Y eee eee 3Z6747-4________- CU ree deseo ess: RESISTOR: 470 ,000-ohm, +10%; | a Ul 
lo-watt; dwg No. A-9B1-94. 
55-1 through | 3Z6747-15.._____- CUn 2a shoneeees. RESISTOR: 470 ,000-ohm, +20%; ee i 
55-4 lé-watt; dwg No. A-9B1-29. 
1, | See ene pe 38RC20BE504K__.| WM_..._--._---- RESISTOR: 500 ,000-ohm, +10%; | ay oe 
l/-watt; dwg No. A-9B1-1473. 
86... .-.-- 3RC20BE514J_._.| CU__-.._-..-_--- RESISTOR: 510 ,000-ohm, +5%; j a ea 
l/-watt; dwg No. A-9B1-224. 
ne |. eye Sees 3RC2IAE684K.._| TR._..._.-2---2-- RESISTOR: 680 ,000-ohm, +10%; D Neeeculy ** 
l/-watt; dwg No. A-9B1-96. 
(Oss ccececek 3RC20BE684M __.| CU_____-_- er RESISTOR: 680 ,000-ohm, +20%; se ee es 
lé-watt; dwg No. A-9B1-30. 
72-1, 72-6._.| 3RC40AE824K___| TR_.__-_-_-_---- RESISTOR: 833 ,000-ohm, +10%; 6 4jecceh- * 
2-watt; dwg No. A-9B4-1908. 
57, 67-1 3RC20AE105K___] WM_____..------ RESISTOR: 1-megohm, +10%; Oe ee hd 
poe 14-watt; dwg No. A-9B1-98. 
76-1 through | 3RC20BE105M ___| CU____......---- RESISTOR: 1-megohm, sae a 6 |..._| * 
76-6 l/-watt; dwg No. A-9B1-3 
77-1, 77-2...| 3RC20BE155M___| CU_..__...- 2 -. RESISTOR: 1.5-m ohm, 50%: 7 at Vlg 
: l/-watt; dwg No. -9B1-32. 
78-1 through | 3RC20BE225M._.| CU__.._._-......- RESISTOR: 2. 2-megohm, +20%; os Pee es 
78-3 Yé-watt; dwg No. A-9B1-33. 
2Z28762.1_._._..-- ) 5 Caen yer net SOCKET: ceramic; 4-prong; RSS-4; |-..-]..-- : 
dwg No. A-15A-1848, 
2Z8763.4_....---- PReseetedeo de SOCKET: ceramic; 5-prong; RSS-5; |.---|---- : 
dwg No. A-15A-1166. 
2Z8676.71___.___- BG Sect ecdeteed SOCKET: 5-prong; dwg No. 15B-1885_|_---|---- re 
2Z8687.......--.- SGceccch2 bee SOCKET: 6-prong; dwg No. 15B—1886-|- -.-/---- Bd 
2ZF 4222... -._..- Od 5 See tt ee SOCKET: ceramic; 7-prong; §_si{e--.-|---- : 
dwg No. A-15A-1123. 
2Z28677.5..------- TR, R, WM.-.-.--- SOCKET: 8contacts; ~~ j|ksge.--|---- : 
dwg No. A-15C-1041. 
2Z8678.20.__._.-- DRARs Bstcccdces SOCKET: ceramic; 8-prong; _—_sij#se---|---- . 
| dwg No. A-15A-1040. 
* Indicates 
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; Orgn Stock 
Ref Signal Corps Major Quas |——_—_-— Depot 
symbol sock No. Somiponent Name of part and description per | Ist | 2d | 3d | 4th | stock 
unit | ech | ech | ech | ech 
2Z8795.10...._.-- Risse toeek ten SOCKET: ceramic; 8-prong; RSS-8; |...-|...- ee oe bs 
dwg No. A-15A-1651. 
2Z8678.93...----- BA oe Scere SOCKET: 8-prong; mica-filled; = |__.-}---- i ee Ba 
dwg No. A-15B-1142. 
2Z8650.5...--..-- TR, CU, 8, WM.-_| SOC : Sprong; j= = |....fi.-- pam icc ls . 
— A-15B-1462. 
2Z,5884-27 ......-- 2: 0 ane on oe sat & BRACKET: ballast-light;|____|...- fa esi (as . 
No. A-47A-1453. 
278648.2_,....._- WM on ccedecccccs T & BRACKET: plot sent oe een oe Oe . 
No. A-47A-—1598. | 
2Z5883-10......-- 1 5 eae eee TLE ee eae T: pilot-light; = [i uufu.-- ae a . 
No. A-47A-1623. 
95 22 Sc02 2525 2Z9642.28..._._.- | 5 ae eee ETE TRA SFORMER: Isti.f.;assembly; | 1 {....]| * |----|---- . 
type 41-352; dwg No. B-13B-1 131. 
97-1 through | 2Z9643.53___._._- Reso eee ee TRANSFORMER: 3d & 5th i. f.; Dhl, henselae! . 
97-2 assembly; type 41-354; ; 
dwg No. B—13B-1133. 
98__..-.---- 2Z9641.20...._.-- 5 ee a TRAN SFORMER: 6thi.f.;assembly;| 1 j|..-.| * |-.--|/---- * 
type 41-355; dwg No. B-13B-1134. 
96—1 through | 2Z9641.23....._.- |: ne enn eee SSE TRANSFORMER: 2d & 4th i. fs) 2 eect) Feel eee . 
96-2 assembly; type 41-353; 
sy ead B-13H-1132. 
13833.222545% 2Z9613.102-___.--- Cf 1: eae eee a TRANSFORMER: bias; type 463— | 1 |...-| * |----|..-- - 
. 001-118; dwg No. C-12A-1160. 
134_......-- 27,9638-16..._..-- | eee TRANSFORMER: blocking osc; type| 1|....! * |.-.-|_.-- * 
467-001-142; dwg No. C-12A-1 162. 
i) a 279643.42.....__- CU es ese TRANSFORMER: blocking osc;type| 1 |---| * |---.|---- : 
| 467-001-137; dwg No. C-12A-1318. 
130. ......-- 2Z9611.151_..._.- TResetoc sed ese TRANSFORMER: filament; type De lagel SO eeeleees a 
464-000-071; dwg No. C-12A-1 157. 
131__._.._-- 279612.51_..----- Pest couse sus TRANSFORMER: high-voltage; Ved) cele we . 
t 465-00-106; ‘ 
. de No. C-12A-1158. 
132_........ 2Z9611. 30. ese enh DR ieee s ae TRANSFORMER: low-voltage; Dela oe eee eee : 
type 463-001-119; 
dwg No. C-12A-1159. 
1024....._.- 2Z9634.49__.....- G6 yas toa TRANSFORMER: modulation osc; Sa Porn Petea ea. al eae neers : 
type T-46229; dwg No. 12A-1880. 
1026_.....-- 2Z9613.162_._..-- Sa lee esos TRANSFORMER: power; type 46460;; 1 {....| * |----]---- . 
dwg No. 12A-1879. 
103_....---- 2Z9613.23_....--- | 5 See ene els oP ee TRA Soha aan wer; type 467—| 1 |--.-) * |----]---- ieee 
001-117; dw; 12A-1138. 
130__...__-- 279613.133_..---- 2) eee TRANSFOR ER. wer; type 463- | 1 |-...| * |----|---- . 
001-095; dwg No. 12A-1319. 
1362 32202022 2Z9957-7_......--- Teeter eee VARIAC: 0-115-volt; arr ; type + GE Veer, Vaan Ween t beeree sf 
200B; dwg No. B-12A- 
2537 See eeeeaene BG fasetetotect TUBE VT-37: type 37.__..-------- an ed ee ee . 
eae a ee eee a Speen eeemremee: ax bi 9) 5) > Vries. type 4) coe eee A) eee ewe]: 5 
3184 or 2J6Z4_.._- BG a te a Se TUBE VT-84: type 84 or 6Z4._.___- A es ee ee ees . 
Bee aor , R..._.-.--..| TUBE VT-90: type 6H6_.--_--....} 3] * | * |..--|---.] * 
Earn e Sere , TR_....-.....| TUBE VT-94 GIB sic tcer |) ee Oe ee OF 
216US/6G5 Dees WM eee TUBE VT-98 type 6U5-6G5__....- Do ee ee ees . 
bee eqace eee | Wate eh ae aay TUBE VT-100: BOT zee lls ale ae coeeleweek 
2J6V6GT_..._..-- Cts oe TUBE VT-107A: type 6V6GT.-__..- Bie Pe ia : 
PIGACT qo ocee so Re ee ste ccs. TUBE VT-112: type 6AC7_..._..-- Oe Woes ?, 
nee ame CU_._._..-.....-.| TUBE VT-116: type 6SJ7_._...-..-} 1] * | * J..--|----] * 
yy», © ne OD Rie ee cetclawsale TUBE VT-119: type 2X2.._._...-- Be ie ee eee 74 
2J6SA7_.._..._-- CU svozeuccsusa TUBE VT-150: type 6SA7_.____.-- 1 A cine comin (eee pee * 
2J6AB7......---- ) | eee eee ee TUBE VT-176: type 6AB7_--_----- 7 ae ei eran) ee ame . 
2J5Y3GTF__._--. CUneiseseteceee TUBE VT-197A: type 5Y3GT_-.._-- Dh, ee Oe eee he : 
2J9002........--- TR, WM..-_-_-_--- TUBE VT-202: type 9002._.....--- ? i Tian apace Moeeen Mate * 
2IGES nos eos | en koe tE TUBE VT-215: type 6E5_........_- Lt, ee hee hous . 
2J6SN7G7_.....-- CU, R, TR.-.._--- TUBE VT-231: type 6SN7GT-.-.-_-.- De) Oe Pe eleees * 
SO4IG i < oe cused yl ; sees rears TUBE VT-244: type 504G_..._.._-- So Ob seeelteed| —o 
QV 820222632. cel TR sce es ceeds ae TUBE: type 826...............-.-- 24° °° pul Crees ee . 
V9006_.....-._-- R, TR, WM..-_--- TUBE: type 9006....._...........- BO © eects * 
2V6SF5__....--_-]| WM____-----.---- TUBE: type 6SF5____.-..---_._--- De RN en . 
2V6SH7_.._.._.-- Re ee beew it eaees TUBE: type 6SH7_____.._.__..__-. * (ai cae Poems eae * 
2Z9401.5.._..-.-- -c, 6 eerie nyerer es es ae PURI: single lug; B leoeel, Tooele . 
Oo 
2Z9403.10_.__.__- BGeice 22 5e eee MOUNTING 51 G STRIP: triple lug; DP lose Petal eee . 


dwg No. 201-360. 


* Indicates stock available. 
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208. MAINTENANCE PARTS LIST FOR RADIO. EQUIPMENTS RC-148 AND RC-148—-B—Continued 
7 Orgn Stock | 


Ref Signal Corps Major Quan|———_—_——_ Depot 
-syrobol ., stock No. 


nj component Name of part and description per | lst | 2d | 3d | 4th | stock 
unit | ech | ech | ech | ech 

2Z9406.73_...._-- > en ie OE TERMINAL: dwg No. A-201-319...) 2 {...-| * |----{---- : 

3Z12060-21 .2_.._- AMS... .-~-.---- TERMINAL: dwg No. A-26D-1579_| 8 {_._-| * {----}__-- +g 

3Z12060-21.4____- dy | Seat eee ert TERMINAL: dwg No. A-26D-2034_| 14 |_._-| * j{---_]---- . 

3Z12056/1_...._-- DPR wee oe s| TERMINAL: dwg No. A—-26A-2035_} 4 {--.-| * |--_-]_-_- i 

3Z12031-11.2__._- ANT osicesdege.:| TERMINAL: No. 302—B-Stewart; Aergalt Me Wee dl 
dwg No. A-26D-2481. 

3Z120381-5__..---- DR Wesacece nas TERMINAL: Stewart No. 308; O45) 2) OM Woeccle as 
dwg No. A-26D-—709. 

3Z12059-37__...-- CU 2225 ee ie TERMIN AL: Shakeproof No. 2528-| 4 |....| * |----|---- . 
BSP; dwg No. A-26A-697. 

3Z12059-22______- ite dee te eee TERMINAL: Shakeproof No. 10; Aiticuly ©., oil nem r 
dwg No. A-26A-—2462. 

3Z212031-11.1___-- BINT eee ees TERMINAL: No. 2103-8SP; 2 tekeeh.  Hesedloous : 
dwg No. A-26A-2480. 

3Z12050-3....-..- R, TR, JB____-_- TERMINAL: No. 2528-10SP; 7: ea RE (aad OE, Ne ™ 


Patton MacQuire Co. No. 999; 
dwg No. A-26D-366. 


3Z12031-12.1____- fig | Sean Meee TERMINAL: dwg No. A-26D-1670_| -8 |....| * |----]---- ig 
3Z12059-24_.____- WM. ___.----__- TERMINAL: No. 6200-4; Bt ssech °™ lecctlecee - 
| dwg No. A-26D-1756. 
3Z12050-5.6__..-. O46 Seen eee TERMINAL: Patton MacQuire A loses) © Aoeceliese . 
No. 2067; dwg No. A-26D-1826. 
2279408 .66___.._-- | arena eee re TERMINAL BD ASSEMBLY: 7 a een Ae cea bane " 
dwg No. A-201-440. 
2Z9404.76__....._ CU aside esi TERMINAL BD ASSEMBLY: 7 ie Ee OO Re ae ° 
dwg No. B-201-178 
2Z9403.79._....-.- 2h sles Strela TERMINAL BD ASSEMBLY: 2 i eiecteaelseeta se * 
dwg No. A-201-321 
2Z9401.25__....-- 3 5 (ened eee TERMINAL BD ASSEMBLY: 7 A eee) ae aee eee aee 
dwg No. A-201-439. 
2Z9402-64_....._- WM 2524522 oui por ei BD ASSEMBLY: Zilewtelveuclacsslaaae : 
. fey Smee wear 2 lugs; : 
oO —20 
2Z9408.23__...._- WM_..-_-_------ TER INAL BD ASSEMBLY: al eee VNR eR cee . 
2 mtg holes; 8 lugs; 
d 0. A-201-285. 
279402.65.._.__-- Reese aa TERMINAL BD ASSEMBLY: 2 oe estos lage . 
2 holes; 2 lugs; dwg No. A-201-261. 
2Z9405.26__.....- WM.....-2--- TERMINAL BD ASSEMBLY: [asec leceeleceet oss - 
2 holes; 5 lugs; dwg No. A-201-284. 
2Z7397.......--.- - eee eee TERMINAL BD ASSEMBLY: 2 loxcelocecletedl eee . 
4 holes; J term; dwg No. A-201-323. 
279405.27...----- 1) eee eee TERMINAL BD ASSEMBLY: 7 ig ae Sees a (ee ° 
5 holes; 5 lugs; dwg No. A-201-259. 
2Z9402.113_...... fb < Sneed mE ne TERMINAL BD ASSEMBLY: 2 lowteleesal ocala . 
6 holes; 2 angle brackets; 
dwg No. A-201-258. 
2Z9426-8......._- | See rne eee fe ee ONS TERMINAL BD ASSEMBLY: 7 | ae en aes Vee ee . 
6 holes; 2 angle brackets; 26 lugs; 
dwg No. A-201-218. 
2Z9428-3........- Raster ensese: TERMINAL BD ASSEMBLY: 2B Neceeleeclec tle ° 
6 holes; 3 angle brackets; 28 lugs; 
dwg No. A-201-219. 
2Z9410.22.......- Seen en eee ee TERMINAL BD ASSEMBLY: 2 su 2elsetelowec ewes : 
da 101 dwg No. A-201-256.} — 
2Z9419-2..._..... | 5 See cares pe TERMIN AL BD EMBLY: Ben ewe lbaiee hes . 
SET eth 19 19 lags dwg No. A-201-206. 
2Z79412.25.......- Diieserseuscesec TERM EMBLY: ye CRE (ORE avec ume , 
12 lugs dwg No. A-201-—206. 
279417.3.......-- 5 ; a eee TERMINAL BD ASSEMBLY: 7 ae er Pe, bee . 
16 lugs; 2 angle brackets; 
dwg 0. A-201-59. 
2Z9401.20........ 5 eee ee nee TERMINAL BD ASSEMBLY: D lovee se cloeeell eee ° 
1 terminal; dwg No. A-201-320. 
279440-14._.___- 0 | ee oe TERMINAL BD ASSEMBLY: i ae Se eee Lae ° 
58 terminals; dwg No. B-201-175-1. 
3G1100-110...__- TR eschtenbease ce TERMINAL BO : ceramic; i ee ee psa (eS 
12 holes; dwg No. A-7A-2300. 
3Z12060-21.3-_.__- AMB 2 oecksc5cenk TERMINAL: double; 7 a ere (cae para peel > 


dwg No. A-26D—1580. 


*Indicates stock avaiable. 
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208. MAINTENANCE Parts LIST FOR RADIO EQUIPMENTS RC-148 AND RC-148-B—Continued 





Ne Orgn Stock 
Signal r Depot 
sebal ae Noe ‘Speen Name of part and description bd 2d stock 
3Z12059-8_._...-- S, WM.._._-_---- TERMINAL: screw size #4; Shake- | 8 |____| * e 
roof No. 2103—4SP; 
wg No. A-26A-1457. 
3Z12059—-14______- CU ewe eee TERMINAL: screw size #4; Shake- eee es bd 
proof No. 2104-4SP; 
dwg No. A-26A-1799. 
3Z12059-21__.___- SB, WM ose se nue TERMINAL: screw size #6; Shake- ees . 
| roof No. 2103-6; dwg No. A-26A-5. 
3Z12059-4__.____- CUs suet ieoceces TERMINAL: screw size #8; Shake- aren nes * 
proof No. 2104-8; . 
dwg No. A-26A-1 773. 
3Z12059-40_____-- JB ese ecees acca TERMINAL: screw size #8; Shake- Lestansfo * 
proof No. 2159-B-SP; 
dwg No. A-26D-1832. 
3Z12059-34_._.._- OU cesensecc tee TERMINAL: screw size #8; Shake- cecil: . 
proof No. 2116-8SP; 
dwg No. A-26A-1838. 
3Z12059-38____-_- by | ae ne TERMINAL: screw size #10; Shake- Be tal m . 
ide No. 2528-10-SP; 
hl SL A-26D-1540. 
2A271-6_.....---- fy ; Sean eee ae eee ANTENNA: dummy; *| 6 s 
dwg No. A-205-324. 
2Z588-5_....-..-- ANT 2 oat fe. yee eee a one No. A-2M-1018.....- eiusel bd 
3H384_____..__-- if iy | Sa eRe eee Meee IT: complete (1 motor hee ee : 
ser ieee, AG Redmond Co., type L; 
dw No. C—55A-1262. 
6L606-1.5HZ_-__-_- AN-128-A_ __._-- BOLT: 65% thread; “4-16 be EY gees (aieeeees (renee 4 ° 
6L606-1.5H-1__..}| ANT__.___...--- BOLT: 100% t thread: 7-16 5 ae ES genes een earn : * 
6L604-4.H_____- .| AMS._______---- BOLT: hex hd; VY4-20 x 4": Belmont | 30 }_.._| * * 
Radio; dwg No. A-3F-1234 
6L606-1.7H16_.._| MTG__._____._-- BOLT: hex hd; 3-16 x 1%" *; Belmont 20 |j-..-] * : 
Radio; dwg No. A-38F-123 
6L606-1.5H_.__.- BONE et oo Sees BOLT: hex hd aaNet tg a Puiioal 10 }_..-} * . 
Radio; dwg No. A-3F-1644 
6L606-1.5HZ_.--- ANT 32260255262 BOLT: hex hd; 34-16 x 14"; - Belmont | 20 |....] * ™ 
Radio; dwg No. A-3F-1645. 
6M211-38_._.___- BOOK 0G sein ci ee ite wh 5 i (eee Senos Geese, (eee . 
2C7709A/W1___.- ANT 221s e bec BRACE: antenna, right..-...._-..-|..--].--- - - 
2A275-128A/B1_..| ANT____._----_-- BRACE: antenna, left............-|.---]..-- - id 
2Z1230-38...._..- ANT ane leeies BRACKET: mtg, "right ee ee Senne ope en See . - 
ANT BRACKET: mtg, left_.._...-..-_-.]._-- en id . 
2Z1243-1__...._-- Fes Deine BRACKET: pilot-light; 1-le” xe” x | 1 f.--| * ss 
; 2 mtg holes; right- ee Gr: 
ne dwg No. A-55A-1115-1. 
2Z1243-2__.__.__.- Re. one se eee BRACKET: pilot-light; 46" x 44” x | 1 |.---| * . 
16”; 2 mtg holes; lef Fhand terminal 
dwg No. A-55A-1115-2. 
2Z1239.4____.-.-- by ¢ are aera earner BRACKET: socket-support; 4 mtg} 1 |...-| * . 
holes; 2 lugs (anchor tool & die); 
dwg No. A-72A-1192. 
2Z9957-7/1_..__-- AE Regie aee cota’ BRUSH: variac, phosphor bronze; | 2 |..--|---- - 
for variac No. 200 ; 0; 
dwg No. A-55A~1165. 
2Z1409-10__.__._- AMS efi sec5c2 BUSHING: rubber; black; 4” ID, |._--j.--- * - 
5%” OD, 3%" width; Belmont Rai: 
dwg No. A-250-1671. 
2Z1612.10______-_- CEC 285s ees se CAP & CHAIN: thread %%”; Amer. |_..-/.-..j..-_/-..-}-..- . 
Phen. type 9760-48P; 
dwg No. ye -55A-1747. 
2Z1612.15.__.___. CU, WM._.---_---- CAP & CHAIN: thread 34-20; Amer. | 2 |._..| * . 
Phen. type 9760-12; 
dwg No. B-55A-1 742. 
2Z1612.12_______- COC in See CAP & CHAIN: thread 34-20; Amer. |.-.-}..--}.---]..-.]...- . 
Phen. type 9760-12P; 
dwg No. B-55A-—1745. 
2Z1612.11______- COC on CAP & CHAIN: thread 34-20; Amer. |._-.}..--j}----]..-}..-. 
Phen. type 9760-20P; 
dwg No. B-55A-1746- 
2Z1612__.._._____- TR, R, WM.----- CAP & CHAIN: thread 1-18: OD * 


3 ae ¢ 
134” x)"; Amer. Phen. type 9760— 
20; dwg No. A-55A-1277. 





@ Indicates stock available. 
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208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC-—148—-B—Continued 


Orgn Stock 
Ref Signal Corps Major ; Quan 
symbol stock No. component Name of part and description per | Ist 
unit | ech 
2Z1612.9_.______.- C&C... CAP & CHAIN: thread 134-18; Amer. |_._-|-._- 
Phen. type 9760—22P; 
dwg No. B-55A-1743. 
2ZK1612-1_____-- TR, R, ANT, CAP & CHAIN: thread 134 rubber | 11 |.--- 


AMS, JB gasket in cap; Amer. Phen. t 
9760-22; dwg No. A-55A-1276. 
2Z1612.14_______- , 6”.': Caper ee CAP & CHAIN: thread 1 16-18; Amer.|____|__._|----|.---]---- 
Phen. type 9760-24P; 
dwg No. B-55A-1744 
° 2Z1612.8___.____- 3 See eee nro CAP & CHAIN: thread 1-18 with | 1 |_--- 
rubber gasket; 15 OD Amer. Phen. 
type 9760-24; dwg No. A-55A-1510. 
2Z2724_._..----.- Ps hs lee he CAP: grid; brass: cadmium plate; |__.-|._-- 
0.875” long, 0.375” diam, 0. 375" 
width; N ational type 24; 
dwg No. A-26D-757. 


2Z3352.23_....._- COC. foes CAP: rain; dwg No. B-25H-2527-1.-|_.._|-.--|----|----]---- 
273352.43_....... C&C_.._._....... CAP: rain; dwg No. B-25H-2527-2..|___-|.._. 
272200-1......__- Rone CHANNEL: rubber; inside width 34”,|_2 |___- 


outside width 3%”, inside depth 11g”, 

wall 34,” outside dep th 

a" Atlantic India Ru Sber 

Pe x 379; or No. A-25E-1056. 
CHANNEL: rubber wate ig inside | 1 j...-]-..-|----|---- 

width 3¢” ,, outside wid inside 

depth ”, wall & “outa depth 

ck length 4 cr H. Salisbury 


tal th d No. A-25E-1849. 
274866 .30_......- Mi oe elas cHAN NE nibber: inside width |} 2 


aretn width 314,", pany 
depth 4", outside depth by,” ; 
length 2%”; Walls Gardner ida 
4g x 138; dwg No. A-25E-1259. 
2Z2200-5......--- AE sess se CHANNEL: rubber; inside width | 2 |__-. 
134,”, outside width 1g *, pea 
depth 14 yy", : outside depth 54," wall 


Ve", 
2Z2200-4_......_. OU see scene CHAN INEL: rubber strippi ; inside } ae eae 
width 14”, inside depth balers 
ly” , outaide depth * h 
9.625”; W. H. salury frye C1 170; 
dwg A-25E-1 1531. 
2Z2200-3......._- CU eo Soreeicn e Siosis C NEL: rubber strip Sener Piece 
width 14”, inside de ep hg | 
1G”, outaide depth 5% tenet’ cr, : 
W. H. type 0; 
dwg No. ‘A-25 1533. 
2Z2639—-15..._..-- C&C... ee CLAMP: cable antenna; 0.598”; cold | § |..-.j-.--/_---]--_- 
rolled steel; Belmont Radio; 
ae o. A-2D-1771. 
CLAMP: cable antenna; Belmont LS eet ee an, ee 
Radio; dwg No. A-2D-1772. 
2Z2636-3........- CEC foe Seis CLAMP: gasket and ferrule; Amer. |__--}..-- 
Phen. type AN-3057-12; 
dwg No. 3-55A-1708-(1—2). 
2Z2636-2_.._..._- CMG os ago CLAMP: gaskets and ferrule for 
able cord; age ear max I 
Amer. Phen lea 1 1 
ove. Ne B SSA 1709. 
2Z2636-27_..____- C&C_.........2..| CLAMP: gasket and ferrule; Amer. |___-|_..-|..--]..--|.-_- 
Phen type AN-3057-40; 
dwg No. B-55A-1710-1. 
272642.22._.__.._- CQ on CLAMP: gasket and ferrule; adjust- |____|_.._j----]._--]___- 
able; max ID 34”; Amer. Phen. type 
AN-3057-4; dwg No. B-55A-1711. 


2Z7003-5.....---- fl, Sere LOR STE CAPACITOR PLATE ASSEMBLY: |....]--..].---]----}-- 
wee o. A-200-235. 
6Z3856-21__...-__- PR 28a sees FILE R: fSibre-glase; Owens Corning | 1 |_--- 
Fibre-Glass Co 
dwg No. A-55A—1229. 
2Z438A......----- 614 Oana ere a FITTING: connector; Belmont Radio; |... |... .|-.--]...-]-_-- 


dwg No. A—-55A-1796. 








* Indicates stock available. 
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208. MAINTENANCE ‘PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC—148—B—Continued 





dwg No. 32C14-2506. 


* Indicates stock available. 


i Corpse Major Depot 
Coe No. r seanpanwat Name of part and description per" [st | 2d a iy stock 
2Z74396...._.____- FOOT REST: dwg No. A-2D-1595_-| 1 |.._-|.-.--}.2-_]_..- _¢ 
6Z4856-3._....._-- SG ose Sel it GROMMET: cr. ae oe ee ae * 
Atlan. India Rubber 
dwg No. 25A-2141. 
6Z4856-1_._.______ | (i = | © een nen ea ae GROMMET: black rubber; 4%”; | 1 {[----| * {.---]..-. . 
Atlan. India Rubber Wks. type 1724; 
dwg No. 25A-2140. 
6Z4856-2...._.__. SG i bednelcecse GROMMET: 14”; pure gum rubber; | 3 |----| * |__.-[..-. . 
Belmont Radio; dwg No. 25A-2139. 
6Z4856_.......-.- W Mont eccccs GROMMET: rubber; Atlan. India |_.._}....}) * |...]...- : 
Rubber Wks; type 374; 
dw we Ne. A-25A~1654. 
3Z3275_...._...--- TR, R, CU...-..- HOLDER: fuse; extractor type; §| 8 |----| * |. ---/__-- . 
Littelfuse type 1075; 
dwg No. A-55A-1076. 
2Z8552-14._.____- COC het INSERT: sleeve; black fibre or bake- Oso Se 
lite; section of tube; ; Belmont Radio; 
dwg No. A-3C-1791. 
2Z5821-8____._.__ Ree gee bie aes KNOB: Belmont Radio’ otype ZAMAK: | 4 ].-.-] * Joc. .}eu.. . 
dw, No. A-~4B-111 
2Z5821-14___.___. CU ee ckae assess KNOB: bar t Belmont Radio | I f.--_} © fo -.-fou.. = 
type N o. 3, AMAK 
dw. N 0. A-4B-1553.. 
2Z5843.6._..._..- Se eee Ee KNOB: black bar; dwg No. 5B-1883.) 2 j....| * |... J}... . 
2Z5822-25..._.._. CU 2ssSeo.ceesese KNOB & SET: screw; Kurg-Kasch, | 2 |..../ * j..--|.--. * 
Inc.; dwg No. A-4B-1783. 
2Z5821~-21__.___.- CU geese eek KNO switch with bar; Belmont | 1 {_._-} * |. _--[.-.. * 
Radio; dwg No. A-4B-1407. 
2Z5821-9.._..___- CUese siete ene KNOB: switch with bar; Belmont Ra- | 1 {..-.| * |... ]_.-- : 
dio; dwg No. A-~4B-1489. 
2Z5821-12..._.___- PR hee coetas ae oa variac; at Rae Radio; | ‘1 j_-_.] * |.  J---- . 
6L71005E1_._.._. AN ce 2g Se LOCR WASHER n split; 1s" x3Q" xy"; |_-.-|----] * j..--]---- bs 
Fock wn A-28C-1781. 
6L71004-3N _._-.. AN To atacesee ASHER: Split; Vy" x 36" x [_ ee} eee] oF flee tee. . 
ms 4”: dwg No. 28C—1 
6L71016...-..-.-- / 0s if re LO KWASHER: Split; No. %; | 6 |---| * |---.|.--- ‘ 
No. A-28C-1776. 
6L71006. brecaeta eat ANT oor LOC! ASHER: Split; No. &%....../._-.|..-- (eee Caen . 
6L71012.BN_____- ANY 2 hashes pe ies oe orci Split; No.12; {| 2 fv] * Juve efelee . 
No. 28C-1775. 
3F6315__.._..--.- ER Sj etGee eae ETER: milliameter; size 3 4"; | 1 {[----| * j----]---- : 
Ga Elec. type D-041-44-46; 
dwg No. B-55A-1 Mee 
6L3504—-20Z-BZ_..| -.-.-.------.---- NUT: hex; 4”-20 x 44"; Mfg. Screw |_.--|..--| * J.-.-J.--- : 
& Su ply Co.; dwg No. 43A-—1330. 
Li} OFS 5 Ep I” eee (a eS een NUT: . brass; 12-24 x 44"; Mfg. |_.--}.---| * [o.-].--- : 
Screw & Supply Co Co.; 
dwg No. 43 
6L3810-16_______- ANT seg ceccise' ee ae wing: 34-16; "Mfg. Screw & |__--j...-| * |--..[..-- bs 
pre Co.; dw, ‘No. A-3F-1764. 
2Z6961.6_._.._.__ AN F232 Gas junction x;overall4¥g4”x | 1 ji. [.-.-f.---]-2.- . 
ser 274" x 4” thk; HP Snyden; 
No. A-74-1647. 
6R7443___._____- Rese 22 eee ee PUL a tube; 0.050 x 44”; Muter |_---| * | * J-.--fi--. . 
131257; 
pe 0. A-55A—1930. 
6R8980.__....._- PON ote Sot ROD: adjustment ; tool Pa: 205-392; a : 
dwg No. A-5G—253 
2A288A-3..____-- WM 22 oes: ROD: antenna Sees: brass; Bel- | 1 {..../ * |..--[.... . 
mont Radio; dwg No. B—55A-—1448. 
2Z8270-3__.__._-- i 5 Seen Ne ECR SCREEN: steel; 0.8” mesh; Belmont | 1 {__._} * j._--[.--- ? 
Radio; dw; No. A-55A-1228. 
6L4904-18P_ ____- INP acest ariel 2 SCREW CAP: 4"-20x1}%"; sft a}u---| © Juuu fee. : 
dw; scne No. A-3F-1234. 
614910-20.H____- AMS. ___._-_---- W: eouert §-18x 144"; Ruy- | 5 |.__}._--]----|---- . 
re, o. A-3F-1028. 
273194-10___.___- 5, ene eee SCREW, POG SS, 8-32 x 34"; slot- |_._-|..--| * }.---|---- . 
ted hd; dwg No. A-52A-3007. 
6L7920—-4—32.12S__| C&C__.._. 2.228. SCREW: F MS, 47-20; sd tee fee ne feeeeje-ee . 
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208. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENTS RC-148 AND RC-148~B—Conttnued 






Name of part and description 






ree eee fe eg Pa eT SE, 6, SEA ei PO aa ar aT SY A TE I RP A A I EE CEES | mS SEE [f ce ft CNRS 


6L7224-20.....---| ANT_.-.-------- SCREW: FHMS, 12-24x 1’; 
dwg No. 33B12-1 1604. 


ANT locking; d : 
6L7224-12.1F_....|.ANT..........-- SCREW: RHMS, 12-24 x 94?_..0. 2) 02 -[o2 
6L7224-20____.... SCREW: set; 8-32 x 3 aie hd; 
Mfg. Screw ‘& Supply 
dw ane: A-52A-463. 
6L7955-2._.......| CU, WM..._._--- ie set; 6-32 x 14”; Allen hd; 

dg No. A-52A-870. 
ee) 










6L7955-3.39S__...| R.....-----.---- W: set; 6-32 x 3%”; Allen hd; 
dwg No. A-52A-219. 
6L17112-12K___..| CU__.....____--- SCREW: thumb; dwg No. A-3F-1422. 
6L17132-17K___-.| WM____--------- SCREW: thumb; 8-32 x 3%"; 
dg No. A-3F-1 1485. 
6L17132-4K_..__.| CU___.--.--__--- sc) W: thumb; 8-32 x 4’; 






SCRE No. A-3F-1421 
























6L20132-8__......; C&C_..-__.._-__- W: wing; 10-32 x Wy"; 
; No. A-3F-1792. 
6L20132-12_......| C&C___.__.___.-- SCR W: wing; 10-32 x ’; 
dw. ink No. A-3F-1795. 
6L20132—16__.___- be wing; 10-32 x 1”; 
dw wg N o. A-3F-1785 
2Z8304-11_.......] R...--..---_---- SHIELD: eye; black bakelite; OD, 
13%”, ID 1\4” x 3%" deep; 
dwg No. A-55A-1335. 
278304.12.......-| SG._.-..-.....-- SHIELD: tube; dwg No. 55A—2144-- 
278304.9._....._.| R, TR______.__-- SHIELD: tube; No. 3 Zamac; 134” 
long, OD 3%’, ID 1K)", 1%-14 thread 
wre, series; 
: No. A~3D-1045, 
3Z8304.10.___- eel WME 2 bor 6 Seco SHIELD: “tuning eye’; 4 slots; over- 
| all 1 x 134”; dwg No. ‘A-5G-1638. 
2Z8552-57....._-.| ANT__._..-.---- SLEEVE: antenna reduction sleeve--_}__-_-_|__-- 
628163. sce) Reet ccescheu ice SLEEVE: brass; 0.796” lon , OD yy", 
2Z760-1__......-.| TR...___-..----- 
10-1 through | 2Z8809-2.........; CU__.__.-...-.-- SPARK PLATE: 0.043” C.R.8. 
13-3 ee ihe nl et x 14” with 2 holes 
13-1 through ort t leg 54”x 4” slot 
8-6 3rd phe i" wide; 
8-1 through dwg No. ’A-2D-1283. 







8-2 
19-1 through | 2Z8809-3_...._._._.| TR.-......---.-- SPARK PLATE: 0.043" C.R:S. 
19-3 7 foe long leg 134” x 4" with 2 
oles 






12-1 through 0.234 at, short leg 54” x 
12-15 4" slot 34” deep, 56 wide; 
7-1 through | =| WM..__..-.-.---- dwg No. A-2D-12 
7-2 
2Z8877.11........| TR, R...--..-.-- SPRING: spiral; dwg No. A~49A~-1269 
3G1100-88_.-.__- db) : Sas ee eee SUPPORT: line insulating; ceramic; 






width 0.875”, length 5.5” x 14” TR., 
T holes; dw "No. A-SF-1124. 
6L60004......___- WASHER: sn x 96” x 4”; 

dwg No. A-29B-178 2. 

























O6L6014-2. occu) TResieteszoceeee ba one bakelite; 
dwg No. A-29B~1178. 

6L40234..........| TR..-...-.------ WAS ER: bakelite; 

dwg No. A-29B-1181. 
6140235 6225 oo ER ec WASHER: bakelite; 

dwg No. A-29B-1182. 
6L40233..........] TR... -..--.----- WASHER: bakelite; 

dwg No. A-29B-1668. 
6L58424F_._.___- MTG, ACCESS._.| WASHER: extruded; C.R.S.; 

dwg No. A-41A-1793. 
6L50530-) co cach TRecece S2cc cde WASHER: fibre 

dwg No. A-20B-1174, 
6L50523-3_.......] TR..-----.---.-- WASHER: fibre 

dwg No. A-29B-1176. 
6L50523-1........| TR-..----------- WASHER: fibre 






dwg No. A-29B-1177. 








* Indicates stock available. 
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208. MAINTENANCE Parts LIST FoR RADIO EQUIPMENTS RC-148 AND RC-148-B—Continued 








Ref Sienal ‘ | Uren Sick. 
symbol Sarg Sopot Name of part and description ping Ist | 2d | 3d | 4th pee 
' unit | ech | ech | ecb | ech 

6L5502—-4__.._._.- di: eee ee eee WASHER: fibre a) ee cl ee eee : 
dwg No. ‘A-20-B-1188, 

6L52523-2__..____ A Uo arene Rec ae eee WAS 2B. be ies)? PS etka es . 
dwg No. ao B-1250. 

3G1836-5.6_______ CU, WM...-._-_-- WAS Se fibre; snd a tects - 
wa oO. Pate: 

3G1550-12.1 ____- dy 5 eee nicer ene aRhER: Bi lsecel, Woe eee ba 
ae No. 298-1687. 

6L58004—-9________ ANT 2 os cec oon WASHER: steel; 7%, X a x 0.062" fe rene eee Be aielece set ties bd 

6L58026.3__...__- ANT iio tee ha ae 34" x 0.3890 x 46”; | 2 f-_--]| * Ju Lee . 

yy * a-904-1656 . 
6L58028-3__._.__- WASHER: steel; $4 x 0,300 x 4". sak ae : 
2Z4880-6_..._._.- Rees eos cee we WINDOW: 5.75” x 2.812” x 34,” tk; A Wesed| Oe Poca ee * 
nue A-55A-1230, 

6Z9462_.....___..- WM_._________-- WIN > for dial; 144” x Dec le oe * 
wBie x6" t - dwe No. A-55A—1405. 

6Z9462-1.._______ | ee ane eee ae glass; 4 clear glasses, | 1 |---| * {.---]--.- : 
"0 125" x x 1 859°: 

oO. A-55A-1055. 

6R57400-6_ _ ____- WRENCH: Allen No. 6; tool equip. |..-.| * Ms eG cle & is 
205-392; dw; yi ole A-B5A-1951. 

6R7400_....___-- WRENCH: en No. 8; tool equip. j..-.| * | * Ju. -]--- . 


205-392; dwg No. A-55A~790. 


* Indicates stock available. 
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209. INDEX TO MAJOR COMPONENTS OF RADIO EQUIPMENT RC-148-C 
This index is a key to column 8 in the following pages. 





Army Type No. Major Component Major Component Symbol 

RA-105-A__......--- Power Su upply aaa Le oe ee PS 
BC-—1267—-A___.._-__-- Receiver- Transmitter - .__-_-_. RT 
I~222-A_.......-.-.- Signal Generator. __......--- SG 
AN-128-A____-._---- Antenna. 62 oo ook ce es AT 
BC-1298_____.._-___-- Interconnector Unit... ..___- IC 
FN-82_._......--_--- Operating Console (ack) pei RK 
BC-412-B...._.-.._-- Oscilloscope..........---...- O 


RE oe eS oe a ee 
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210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC—148—-C 
(USED WITH RADIO SET SCR~268-C) 


Bef Signal Corps 
symbol stook No. Poe tc 

IF6BI-3.... 2... MM e4oec ue Sceees 
1F6C1-8.25__...__ Move senttewes 
3E7144—-7_._...._- 1. a an Rea ae 

144-9... bd | Ge ee ee 
1F4A2.2__.......- 3) en eens 
8E7144-8_....._.- RB eae a: 
1F4A2.2_..___..._- RC oon cout 
8E7144-14___..__- A) 3 yp’ eae cea enee eee an 


3E1999-103_____.- 


3E1999-104._.___- 


3E1999—-141_______ 





——— OT 
# Indicates stock available. 


CORD: 8 ft; with one 2- 


CORD ASSEMBL 


COR 


COR 


Name of part and description 


BRAID: ary copper; 4” w; 64 


strand; N 


BRAID: cae copper; 14” w; 240 


strand; N 


CABLE: dwg No. B-14B-4602...-_.- 
aor or 


No. B-14B-4601-_____- 
ba oe i Bae 


ee 


CABLE. 24 Fle dw No. A 14B 4008. 
CABLE ASSEM BLY: 


master; JB72 


internal edn ace No. 205-354. 
CORD: 21” length; 2-conductor 20 


gauge with connector at one end; 
8 amp; dwg No. B-201-793. 

le male 
plug; 110 volta: G.E. No. 2721 
(A-19A-2.347.1 BRC); and one fe- 
male 2-pole het 110 volts; Phenolic 
No. F11—-AM; dwg No. B-201-728. 


CORD: 2-conductor; No. 20; 167%” 


long; 500 volts; dw; No. B-14B--3675. 
: Antenna CD- 
743; twin-X; 95-ohm; 187” long; 2 
pl AN -3106W-22-6P, one at 
each end; antenna to FM82; 
dwg No. ‘C-201-270. 
ASSEMBLY: CD-—1098; 50- 
ohm; Pt-5; 46” long; Plug PL-259- 
B-55A-2244 at each end; connects 
from receiver and transmitter to 


rear of rack FM-82; 
dwg No. B-201-988. 

CORD ASSEMBLY: CD-1103; single 
stranded conductor; 33” long; Plug 
PL-259 one end, other en ’ Plug 


PL-55; test cable with sig. gen.; 
dwg No. B-201-857. 
ASSEMBLY: CD-1104; single 
conductor; Plug PL-259 at both 
ends; for testing sig. gen.; 
dwg No. B-201-856. 

CORD ASSEMBLY: CD-1141-2; 2 
conductors, 6 ft long; one end male 
plug, part No. ‘A-19A-2347, other 
end special jack assembly; used for 
rae voltage check on power 

upply; dwg No. B-201-865. 

COR ASSEMBLY: CD-~-1187; 2 
conductors; Plug AN-3106W-—22-8P 
connects to JB72; Plug AN-3108W— 
22-8S connects to FM-82; 108” lg; 
dwg No. C—201-992. 

CORD ASSEMBLY: CD-680; 4- 

conductor; 6” lg; Plug AN-3106W— 
24—-684P one end; Russell-Stoll No. 
8098 at other end; connects cable 
No. 16 and BC-412; 
dwg No. C-201-271. 

CORD ASSEMBLY: CD-1106; 21 
sear ae special Belmont male 

g C-201-546 one end; special 
Boone plug, female, C-201-245 
connects rack to unit; remove during 
testing; dwg No. D-201-729. 





# 





* 


+ 


* 


* 


* 





319 


210. MAINTENANCE Parts LIST FOR RADIO EQUIPMENT RC-148—-C—Continued 


Orgn Stock 
Ref Signal Major Quan |—_—_—_- 


symbol 


320 


stock No. component Name of part and description 


3E1999-186._.._.. | © aeeennepiaenen Se aorta a CORD ASSEMBLY: master; CD- 


1186-5; multiple plug ZB-3108W- 
48-1S connects to BC-1298-A; 
Cable C-14B-1737 with 2 con- 
ductors, 97” long, with plug AN- 
3106W-—22-1P connects to 5B-72; 
Cable C-14B-1736, 6 conductors, 
4” long, with plug AN-3108W-—24— 
3P connects to FM-82; Cord C-148- 
1740, 6 conductors, 56” long, with 
plug 97-3106-24-68-4P connects to 
C—412; Cable C-14B-1793, 2 con- 
densers, 23” long, with plug A-55A- 
1514-2 connects to Cord No. 16. 
Cable C-—14B-4608, 3 condensers, 
32” long, with plug AN-3108W-20— 
6P connects to FM-82; 
dwg No. D-201-1008. 
1B1114.38...._.___. M____._____.___- WIRE: No. 14 (41 x No. 30); aero- 
glas; white with black tracer. 
1B1114.4..._.___. Me cece we eed WIRE: No. 14 (41 x No. 30); seroglas; 
white with blue tracer. 
1B1114.2__._____. | \, (ena ene eee RE WIRE: No. 14 (41 x No. 30); aeroglas; 
white with brown tracer. 
1B1114.1_.__...__- VA ed Sa bate habe oe 14 (41 x No. 30); aeroglas; 


white. 

1B1116.6.__..-_-- Mice co ccdtoentec: WIRE: No. 16 (26 x No. 30); aeroglas; 
WIRE: No 1 é 08. N. 5. 80) las 

1B116.7.__.__.--- Me eee sets - No. 1 x No. eat ; 
white with green, brown, and blue 


tracer. 
1B1116.2___.____- IMA toed teioteds WIRE: No. 16 (26 x No. 30); aeroglas; 
Sr 
1B1116.5__..____- M vets teuiseiosis : No. x No. 30); ae : 
white with red , black and bluetracer. 
1B1116.9_._____.- 1), aR ee WIRE: No. 16 (26 x No. 30); aeroglas; 
white with red, brown and orange 


tracer. 
1B116.4____._..-- | ', (earner nee WIRE: No. 16 (26 x No. 30); aeroglas; 
white with red, green and yellow 


tracer. 
1B1120.29__.____- Meese kes WIRE: No. 20 (10 x No. 30); aeroglas; 
white with green and orange tracer. 
1B1120.21__._.___- Miteesssetecskie WIRE: No. 20 (10 x No. 30); aeroglas; 
white with black and orange tracer. 
1B1120.17_______- Meh ee WIRE: No. 20 (10 x No. 30); aeroglas; 
waite wee ra rear pags iyiaed 7 
120.30__..__-- MS ess WwW : No. 20 (10 x No. 30); aeroglas; 
ap) ss white with blue and red tracer. 
1B1120.32._____.- Miscnecch ene WIRE: No. 20 (10 x No. 30); aeroglas; 
white with red and yellow tracer. 
1B1120.31_._____- Mss cece WIRE: No. 20 (10 x No. 30); aeroglas;: 
white with yellow tracer. 
1B1120.38__..___. Me ache hd WIRE: No. 20 (10 x No. 30); aeroglas; 
white with green tracer. 
1B1120.11_.__.__- We eet ee WIRE: No. 20 (10 x No. 30); aeroglas; 
white with black tracer. 
1B1116.11___.___- IM 6a tG ea WIRE: No. 16; solid; aeroglas; white 
with green and orange tracer. 
1B1120.23______- os (a, Geren prey eer WIRE: No. 20; solid; aeroglas; white 
WIRE ONS “20; solid las; whi 
i: eo Mee gdleceen es : No. 20; solid; aeroglas; white 
ap iiate3 with blue and black tracer. 
1B1120.8._._.___. Mec see WIRE: No. 20; solid; aeroglas; white 
with blue and green tracer. 
1B1120.34_______- IW ns te teh aera WIRE: No. 20; solid; aeroglas; white 
with blue and yellow tracer. 
1B1120.13.______- Me Seta i en WIRE: No. 20; solid; aeroglas; white 
with red and black tracer. ° 
1B1120.36______-- Misijate se 2cS cae WIRE: No. 20; solid; aeroglas; white 
with red and blue tracer. 


unit |} ech | ech ech 

| a eee na (eee |e oem 

melee oe = * —_—-_ = @ eee ww 
s 


ewewleewaleweexreliiereeaw alee a 


aenwwewleeeelewaenvwele ews ala mee 





®* Indicates stock available. 


210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148—C—Continued 











Ref Signal Corps Quan |-——_-—_—— 
symbol stock No. Name of part and description per | let | 2d | 3d 
unit {| ech | ech | ech 
1B1120.10....___- WIRE: No. 20; solid; seroglas; white |....]...-|_.-_}..--|.--- 
with red and brown tracer. 
1B1120.7___._._-- WIRE: No. 20; solid; aeroglas; white |....|..._j._..].--_|..-- 
with red and green ‘tracer. 
1B1120.12_._____- WIRE: No. 20; solid; aeroglas; white |..._|._._|.._-/.._-|_.-- 
with red and yellow tracer. 
1B1120.3__...._.- WIRE: No. 20; solid; aeroglas; white. _|_..-|...-/..--|__--j|-.-- 
1B1120.15__..___- WIRE: No. 20; solid; aerogias; white |....|..._/..--|.---].--- 
with green tracer. 
1B1120.24__.____- WIRE: No. 20; solid; aeroglas; white |....j...-/...-/.-.-/---- 
-| with yellow tracer. 
1B1120.4._______- WIRE: No. 20; solid; aeroglas; white |__._|_...|.-..}---_[.-.. 
with brown tracer. 
1B1120.35..._.__- WIRE: No. 20; solid; aeroglas; white {_._ |. .- | [een Pie 
with black tracer. 
1B1120.25-1_.___- WIRE: No. 20; solid; aeroglas; white |_.._]._-- | ess (mE 
with red tracer. 
1B1120.16.______- WIRE: No. 20; solid; aeroglas; white |_.../....}..-_/_.-.].__- 
with blue and orange tracer. 
1B1120.14-2.____- WIRE: No. 20; solid; aeroglas; white |__._|_..-]..._|.---].--- 
with orange tracer. 
1A812.15___.___.- WIRE: No. 12; bare; T.C.W._._..--|_.-_/----Jo-- [22 ej 
1A814.5_....._.__- WIRE: No. 14: bare: 1 CW voce Sloe heeedl eee leak 
1A72_....-._-.--- WIRE: No. 16; soanbe is COW so sezelaneelteee lee le 
1A107_......._.-. WIRE: No. 20: bare DT ON sete eo eee ses 
8E7144-6__..___.- WIRE: packard: high tension; eee AM, Aber nee, (Ne Mec 
dwg No. A-55A-1803 
i erat 3D9004-3-.___..-- CAPACITOR: 4 mmf +12.5%; 500- bles cP oh, 2 
volts; ceramic; dwg No. ee 12. 
64._._.-.---. 3D9005-—24.1__.__- CAPACITOR: 5 mmf +5%; 500-| 1{._..| * | * 
volts; ceramic; dwg No. A-8G—3682. 
3—1,3-2,3-3,| 3D9008-5.1._.___- CAPACITOR: 8 mmf +6%; 500-/| 5j..-.; * | * | * . 
3-4, 3-5 volts; ceramic; dwg No. A-8G-27 11. 
59-1, 59-2__.; 3D9010-15______- CAPACITOR: 10 mmf +5%; 500- Syste) . * . 
volts; ceramic; dwg No. A-8G_1830. 
1—1, 1-2, 1-3,| 3D9010-26______- CAPACITOR: 10 mmf +10%; 500-| 4{....| * | * |e] * 
1-4 volts; ceramic; dwg No. A-8G—2658 
2 __._------ 3D9015-7_____..- CAPACITOR: 15 mmf +1 mmf;500-| 1[:...| *| *{| *| 
volts; ceramic; dwg No. A-8G-—2710. 
13-1, 13-2...| 3D9025-39______. CAPACITOR: 25 mmf +10%; 500-| 2/.-..| *] *] *] *. 
volts; ceramic; dwg No. A-8G-—3081. 
Decent tae eet 3D9025-—33.1__.___ CAPACITOR: "25 mmf +10°;; 500- ee ees Nile - : . 
volts; ceramic; dwg No. A-8(C-2659. 
| eae 3D9025-33_.____- CAPACITOR: 25 mmf +20%; 500-| 1]....| *] * | *] °* 
volts; mica; dwg No. B-8F—4648. 
BO oe 3D9030-15_._.__- CAPACITOR: 30 mmf +10%; 500- |} 1 {--.-} * | * { * : 
volts; ceramic; dwg No. A-8G—3422. 
58-1, 58-2...| 3D9040-21______- CAPACITOR: 40 mmf +10%; 500- | 2i_...| * } * | * ° 
volts; ceramic; dwg No. A-8G_2657. 
9-1, 9-2,9-3,] 3D9040-14_______ CAPACITOR: 40 mmf +10°,; 500-- | 4 j....} * | * | * . 
volts; ceramic; dwg No. eee ene 
; ieee 3D9050-49.2...___| IC CAPACITOR: 50 mmf +5%; 500-| 1]|....| *h* | *| » 
volts; mica; dwg No. B-8F-1593. 
a eT 31D9050-70..____- CAPACITOR: 50 mmf +10%; 500-} 1|....| * | *] *] « 
volts; ceramic; dwg No. rset 14. : 
14____...--- 3D9050-04._____. CAPACITOR: 50 mmf +20%; 500-| 1/|....| *| *] *] * 
volts; ceramic;dwg No. A-8M-~3185. 
15-1 to 15-10] 3D9082-3.______. CAPACITOR: 82 mmf +10%; 300-| 10 |....| *| * | *]| * 
volts; mica; dwg No. A-8M-2662. 
11-2, 11-3...| 3D9100-118._____ CAPACITOR: 100 mmf +10%;500-| 2]....|* | *] *] © 
volts; ceramic; dwg No. B-8G—3402. 
, er! 3D9100-57_._.__- CAPACITOR: 100 mmf +10%;500-| 1|....| *| *| *]| ° 
volts; ceramic; dwg No. A-8G—2306. 
51-1, 51-2, | 3D9100-95.1.____- CAPACITOR: 100 mmf +10%;500-| 3|....| *| * | *]| * 
-3 volts; mica; dwg No. A-8F-1556. : 
1-1 to 1-9...} 8D9100-63______- CAPACITOR: 100 mmf +10%;500-| 9 |....|* | *| *] ° 
volts; sil. mica; dwg No. B-8F-1560. 
3D9100-45._____- CAPACITOR: 100 mmf +20%; 500-| 1]....| *| *| *| * 
volts; mica; dwg No. B-8F-1876. 
8-1,8-2..__. 3D9150-23.1.___. CAPACITOR: 180 mmf +10%;500-| 2|....| *| «| «| * 
volts; ceramic; dwg No. B-8G-27 13. 
erases eeeeeer| 
*Indicates stock available. : 
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210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148—C—Continued 

















Ref Signal Corps Major 
symbol stock No. component 
66..........| 3DK9150-22.____- BG ack cece 
5-1, 5-2_____| 3D9180-1_______- TG tre Soe et 
15_.._......| 3D9200-31______- | Ge 
6-1, 6-2..._.| 3D9250-27______- ) © ae ee eee 
16-1, 16-2_..]| 3DK9500-99_.___. RE 2 ocusuetoule 

16-3, 56 SG 
16_____..._.| 3DK9500-106..___ | ( 2 ee 
12-1 to 12-19} 3DA1-116_______- REE see oot 
8....._.....| 3DA1.100-2._____ | ¢ ne ee eee 
30-1, 30-2...] 3DA5-9_________- Redes 
18-1 to 18-7_] 8DA5-32________._ RE osuccetece tee 
52 SG 
54__.__.._..] 8DA5~-112_______. Oferta Bem 
11_.__....._.| 83DA6—45________. | ( ¢ ee ee eee 
13-3 to 13-5.| 3DA7.500-3_____. 1: ee 
4-1 to 4-12__| 3DA10~140.2_____ | @ en ee 
33 RT . 
19-1, 19-2, | 3DA10-140______. | Ly ee 
19-3, 19-4 
20-1, 20-2_..| 3DA50-57.1_____- Reh ceeed 
3 en ee ere are 
er | 3DA100-113_____- 2 2osass a beete. 
ae 12-2, | 3DA100-112.1.__.] RT____..._.____. 
—4 
10-1 to 10-14 IC 
54-1 to 54-5 SG 
32 3DA100-182_____. Poh 2 Oe 
32_._._.____ 3DA100-184.._...| RT._.__._...._.- 
22-1A,22-2A,| 8DA100-183..___- |: (een ee anaes 
22-1B, 
22-2B 
6-1, 6-2.._._.| 3DA200-14_______ oe ee 
3—A, 3-B.__.| 3DA500-114.1____| IC__._._._____.-- 
55-1, 55-2__.| 3DB1.2946______- SG___.......-..- 
26-1, 26-2, | 3DB1.1104____._- 1° Leo ee 
26-3 
2-1,2,3 IC 
7 PS 
25......-...| 3DB1.3062______- RE Sean ies. 
322 


Name of part and description 


CAPACITOR: 150 mmf +10%; 500- 


volts; mica; dwg No. A-8F-3681. 
CAPACITOR: 180 mmf +3%; 500- 
volts; mica; dwg No. B-8F-1850. 
CAPACITOR: 200 mmf +20%; 500- 
volts; mica; dwg No. B-8F-4649. 
CAPACITOR: 250 mmf +20%; 500- 
volts; mica; dwg No. B-8F-4647. 
CAPACITOR: 500 mmf +10%; 500- 
volts; mica; dwg No. B-8F-2715. 
CAPACITOR: 500 mmf +20%; 500- 
volts; mica; dwg No. B-8F-4214. 
CAPACITOR: 1,000 mmf +20%; 
400-volts; ceramic; 
dwg No. A-8G-~3264. 
CAPACITOR: 1,100 mmf +8%; 500- 
volts; mica; dwg No. B-8F-1594. 
CAPACITOR: 5,000 mmf +5%; 300- 
volts; mica; dwg No. B-8F-3779. 
CAPACITOR: 5,000 mmf +10%; 
500-volts; mica; dwg No. B-8F-512. 


CAPACITOR: 5,000 mmf +20%; 
3,000-volts; mica; 
dwg No. A-8L-1555. 
CAPACITOR: 6,000 mmf +203; 
600-volts; paper molded case; 
dwg No. A-8J-1851. 
CAPACITOR: 7,500 mmf +20%; 400 
volts; ceramic; dwg No. A-8G—3265. 
CAPACITOR: 10,000 mmf +20%; 
400 volts; paper molded case; 
dwg No. A-8J-—1627. 
CAPACITOR: 10,000 mmf +20% 
—10%; 400 volts; paper molded 
Case; sal -8J-696. 
CAPACITOR: 650,000 mmf +20%; 
600 volts; paper molded case; 
dwg No. A-8J-1995. 
CAPACITOR: 100,000 mmf +10%; 
400 volts; paper molded case; 
dwg No. A-8J-909. 
CAPACITOR: 100,000 mmf +20%; 
400 volts; paper molded case; 
dwg No. A-8J-1626. 


CAPACITOR: 100,000 mmf —10%, 
+30%; 600-volts; oil filled; 
dwg No. A-8B-3730. 
CAPACITOR: 100,000 mmf +30% 
—10%; 1,000-volts; oil filled; 
dwg No. A-8B-3269. 
CAPACITOR: 0.1-0.1 mfd +20%, 
—10%; 600-volts; oil filled; dual; 
dwg No. A-8B-3268. 
CAPACITOR: 200,000 mmf +20%, 
— 10%; 500-volts; oil filled; 
dwg No. C-8B-2784. 
CAPACITOR: 500,000 mmf —10% 
+30%; 400-volts; oil filled; dual; 
dwg No. A-8B-1257. 
CAPACITOR: 1 mfd +20%; 400 
volts; oil filled; dwg No. A-8B-2946. 
CAPACITOR: 1 mfd +20% —10%,; 
400-volts; oil filled; 
dwg No. A-8B-1104. 


CAPACITOR: 1 mfd+40% —10%; 
3,600-volts; oil; high voltage; with 
brackets; dwg No. C-8B-3062. 


19 |_..- 


1 eee 
2 losex 
1 eee 


3 |_--- 
|G tl eee 


22 |--.- 


10 |---- 


| nee 


* Indicates stock available. 











210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148—-C—Continued 


Ref Si 
symbol perth 
|, 3DKB2-19..____. 
ree 3DB2.3042_______ 
1A, 1B, 1C_.| 8DB5-26_____.__. 
GOA, 60B, 3DB5-26_.._.___- 
60C 
3-1, 3-2._._-_ 3DB4-87________. 
Q4_________. 3DB4.938 ______- 
| Cree 3DB7-3___.___..- 
2-1,2-2,2-3_| 3DB7-2.__.______ 
6l___.._._.. 3D9050V-60.1_ . _- 
63.__.___._- 3D9067VES8. _____ 
12-1 to 12-15| 2Z8809-3...._____ 
27-1, 27-2 . 
9-1, 9-2 
13-1 to 13-3_| 2Z8809-2..______. 
8-1 to 8-5 
i eae 3C3823-4H_______. 
104._.______ 3C323-4C_______- 
3C323-4K__...___ 
62__.._____- 3C323-4J__._____- 
6 | 3C323-4F_______. 
1141 to 3C3283-4E________ 
20-1_.____- 3C323-4L.._.____ 
102-1to 102-4 
Beet eens 3C328-4G________ 
105-1 to 3C323-4B________ 
300____..._- 3C302R_________-_ 
102__....__. 3C392__._..______- 
100......_.- 3C4081__.._____.- 
101__.__.__- 3C1081-12D.____- 
215__.._.__- 3C1081-12C______ 
103_....___- 3C1081-12B- _ ___- 
101_..._.._- 3C1084N___.____- 
27299-358_..____- 
27299-359..__.___ 


*Indicates stock available. 


Major 
component 


| | Gay perenne eae eee 


RT, AT, M.....- 


Name of part and description 


CAPACITOR: 2 mfd +20% —10%; 


400-volts; oil filled; 

dwg No. "A-8B-1254. 
CAPACITOR: 2 mfd +20% 

1 ,000-volts; oil filled; 

dwg No. B-SB~1252-1. 
CAPACITOR: 2.5 mfd, 2.5 mfd, 5 

mfd, +20% -—10%; 600-volts; oil 

filled: dwe No. C-8B-1256. 
CAPACITOR: 2.5 mfd, 2.5 mfd, 

mfd +20% —10%; 600-volts; ol 

filed; dwg No. C-8B-3740. 
CAPACITOR: 4 mfd +20% —10%; 

600-volts; oil filled; 

dwg No. 'B-8B-1 1253-1. 
CAPACITOR: 4 mfd +30% —10%; 

100-volts; oil see 

dwg No. ‘A-8B-326 
CAPACITOR: 7 erate +20% —10%; 

800-volts; oil filled; 

dwg No. C-8B-2842. 
CAPACITOR: 7 mfd +30% —10%; 

600-volts; oil filled; 

dwg No. B-8C-1139. 
CAPACITOR: 4.5 to 50 mmf; vari 

able; ceramic; dwg No. A-SH.3089. 
CAPACITOR: variable; air max 

67.8 +1%, min less than 10.3 mmf; 

500 volts; dwg No. B-8A-—2942. 
CAPACITOR: spark plate; hot tin 

dip; dwg No. A-2D-1284. 


CAPACITOR: spark plate; hot tin 
dip; iy No. eee 


‘ 7A-28A1. 
choke, cathode osc choke; 
dwg No. A-17A-1194. 
COIL: choke, dual, 9.5 hy; 
dwg No. C-16B-1317. 
COIL: choke, dual, each section 200 
ma, 12 hy, 150-ohms; 
dwg No. D-17A-2785. 
COIL: choke; 18 turns; grid; 
dwg No. A-17A-3566. 
COIL: choke; 12 turns; heater; 
dwg No. A-17A-3565. 
' COIL: choke; inductance r-f; 
dwg No. A-18C—1542. 
COIL: choke; ‘“‘reheater’’; 
dwg No. A-204-812. 
COIL: r-f heater choke; 
dwg No. A-17—A-1195. 
COIL ASSEMBLY: “antenna” 
ing; dwg No. B—204—-536. 
EMBLY: ‘‘detector’’ mixer 
g; dwg No. B-204—535. 
COIL, ASSEMBLY: “‘high-freq ose’’; 
dwg No. A-204-591. 
COIL: ASSEMBLY: If band osc, in- 
ductance lf osc coil; 
dwg No. A-204-613. 
COIL § ASSEMBLY: inductance tank; 
coil; dwg No. A—204—641. 
COIL ‘ASSEMBLY: “oscillator’’ tun- 
No. B-204—-543. 
SSEMBLY: r-f tuning; 
aa No. B—204-534. 
ADAPTER: female; 2 contacts; SC 
No. M-358; dwg No. A-55A—4041. 
ADAPTER: right angle; 
dwg No. A—-55A-3367. 


—10%; 





| 
Q Orgn Stock ; 

ewig Ist | 2d | 3d | 4th | stock 

unit | ech | ech | ech | ech 
1{....| * * s 2 
1/....| * * * * 
3/.__| * * ® ® 
3{/....| * * * s 
2\|.__.| * * a * 
1/.._.| * * * * 
1{....} * * * * 
3{/.._.| * * * * 
1 |____| * * ie s 
1/.__.| * * e * 

18 |.._.| * * * * 
gsji.._.| * * 2 s 
1{....| * }....}.... * 
1{1....| * |.._.] * * 
Q9{....]| * |____|___- * 
| ee Fale) * 
1/....| * }....] * * 
4/...} *].._j * * 
; a ee an eee ee * 
1 OL fies ce, SSC (ee * 
5 |....| * |....] * * 
1{/....} * |....].... * 
To liccclh ® Voce eee * 
i sk ee * 
ot eee (i. es ee * 
Pieced! 8 col Sas * 
1{/....| * |....|.__- * 
ea ee eae Cee ees * 
9 ‘ee ceadl * |} |... * 
a ee |e Oe ae * 





210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148-~C—Continued 


Ref 
symbol 


Signal Corps — 
stock No. 


Major 
component 


Name of part and description 


Quan|——_—_-_ 
per | lst | 2d 
unit 


Orgn Stock 


ech | ech 


Sh a ee 


151-1, 151-2- 


170-1 to 170-5 
6, 108-1, 
108-2 


171-1 to 
171-4 


324 . 


228682.16_..-.--- 
2C3648C/C1_.._.- 
6Z7565F ___.----- 


6Z7567-1_.------- 
2Z27111.61_.------ 


228672.59 - ..----- 


227226-Q262- - - - - 


2Z7122.25 


2Z7120.8 - 


227131.6- 
227134.5- 
22Z8672.20 





CONNECTOR: dwg No. A-55A-1808. 

CONNECTOR: dwg No. A-55A~—1796- 

CONNECTOR: female larized; 
everlock; 3 wire, 4 pole; 20 amps; 
125 volte; type No. 8098 Russell- 
Stoll; dwg No. A-55A-1514. 

CON NECTOR: Bice 0.375" cen- 
ters; spring temp. phosphor bronze; 
dwg No. 5-261 597. 

JACK: closed circuit; with mtg hard- 
ware; dwg No. A-44B-2850-1. 

JACK: phone; open circuit; complete 


sa tae ane; ve aie 
o. A-44A-—29 
PLU : clamp; 2 oe 110 volts AC; 
3671. 


Py oe 0. A-19B- 

PLUG: female; coaxial; 1 contact; 
type sc No. SC—239; 
dw N o. 554-2071. 

PLUG: female; 2 contacts; type No. 
AN-3108W-22-88, American Phe- 
nolic Corp; dwg No. C-55A-1694. 


Moo et etd PLUG: oe 15 contacts; type Z8— 


dpi ia American Phenolic 
Sieh te No. C-55A-1686. 
PLU, male; coaxial; 1 contact; type 
83-18P- dwg No. R-55A-2244. 


Roeser tescees PLUG: male; rman contact; type 


SC No. PL259;dwg 


Wis epee apt ee PLUG: male; “phone” type PL 55; 


dws No. A-19A-3304. 


Mee sieewec eee PLUG: male; 2 contacts; type No. 


AN-3106W-228-P; American Phe- 
nolic Corp; dwg No. C~55A-—1695. 


Mo seseeeeeeusocs PLUG: male; 2 contacts; type No. 


AN -3106W-22-1P, American Phe- 
nolic Corp; dwg No. C-55A-1688. 


BG sou es PLUG: ma e;2 contacts; flange; type 


No. AN -3102G—12-S-3P, American 
American Phenolic Corp; 
dwg No. A-55A-1750. 


0 Sees ee ee Oe oe PLUG: male; flush; motor; 2 pole; 


61-M10, American Phenolic 
orp; dwg No. A-55A-—3583. 


INE st a PLUG: male; 2 pole; 110-volts; type 


No. 2721; dwg No. A-19A-2347-1. 


MM tecu so eeeeonecs PLUG: male; 3 contacts; type No. 


AN-3106W-22-P, American Phe- 
nolic Corp; dwg No. C-55A-1698. 


M.......--------| PLUG: male; 3 contacts; type No. 


Mice eo es tessciee PLUG: mal 


AN-3108W-20-6P, American Phe- 
nolic Corp; dwg No. C~55A-4593. 
e; 7 contacts; type No. 
AN-3108W-2A-3P, American Phe- 
nolic Corp; dwg No. C-55A-1689. 


M soso heise PLUG: male; 12 contacts; type No. 


RR asec PLUG 


le Clon due We American Phe- 
nolic ree No. C-55A-1690. 
BLY: male; 10 con- 
tacts; ae eens 

dw, No. A-201-579. 


Rl setesave tee PLUG ASSEMBLY: male; type 21; 





contacts; dwg No. C-201-546-4. 
PLUG ASSEMBLY: male; hv; 24 

contacts; dwg No. C-2-1-1-545-l. 
RECEPTACLE: female; 2 contacts; 

type No. AN-3102-22-18; 

dwg No. A-55A-1704. 


with gpertpailenty dwg No. A-44A-300. 


oO. B-55A-2162. 


bat ND bomt 


oOo = OF = NW 


—" 


pond 


—— —_—= OO bb 


-_ 2 = 
enw a 


* Indicates stock available. 








210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-—148—C—Continued 


Ref . Signal Corps Major 
symbol stock No. component Name of part and description 


2Z8672.11.....--- RECEPTACLE: female; 2 contacts; 
type No. AN-3102-22-8S, Amer- 
= Phenolic Corp; 
ao el A-55A-1703. 
CEPTACLE: female; 3 contacts; 
ss No. AN-3102-20-6S, Amer- 
pees Phenolic Corp; 
2 ORE No: A-55A-1106.  * 
CEPTACLE: female; 7 contacts; 
are No. AN-3102-—24-38; 
’ dwg No. A-55A-1273. 
ee 2Z7112.6_____._-- RE Aue RECEPTACLE: male; 2 contacts; 
. Wr No. AN-3102-22-8P; 
: No. A-55A-1275. 
7 Get am oe 2Z8673.51__.___.- BOG 2 ho Sa REC ACLE: male; 3 contacts; 
No. AN-3102-22-68; 
No. A-55A-1630. 


106: 26cceo, 227125.......-.-- | | Cea necro ee REC PTACLE: male; 15 contacts; 
ype No: AN-3102-48—1P; 
dwg No o. B—-55A-1527. 
182___.____- 2Z8680-6..._.._-- | Se > OnE nT ERE SOCKET ASSEMBLY: female; 10 
contacts; dwg No. B—-201-578. , 
WO Seeceesee 2Z8690-7_.._____- SOCKET MBLY: female; o 
contacts; hv; dwg No. 201-546— 
> ee 2Z8694.2.._.____- Riv scese eee se ee SOCKET ASSEMBLY: females 94 
contacts; hv; dwg No. C—201-545+4. 
72....---..- 3Z1946_._....___- P§...._..:.......| FUSE: cartridge: 0.5 amp, 250-volte; 
dwg No. A-46B-271 
f 9 ae ene 3Z1926....._____- | f= nee FUSE: cartridge; 1 aa 250-volts; 
: dwg No. A-46B-2718. 
y |b, eee 3Z1950._._...._-- SG aid cin See es FUSE: 3 amp, 250-volts; 
70-1, 70-2 PS dwg No. A-46B-1109. 
13622 3Z2603.17_._..__- | © Aer ea ae Pe F pha 3 amp, 250-volts; 
dwg No. A-46B—1287. 
3Z3276_......._--- TO ad rae POST: extractor; 
wg No. A-55A-1076. 
3Z3275-1_....._.- PS, SG_____-_---- FUSE POST: Littelfuse; 
dwg No. A-55A-2716 
6Z4858-4_...____- DGee ee GROMMET: rubber; ie OD x 3%” 
IDxig¢’ thick; -dwa Ne o. A-25A-3580. 
8G1838-70_._._-- | | © ote ene eee eR INSULATOR: dwg No. A-7A-1432.- 
3G1838-36.4_____- IC, RK____.-_.-- INSULATOR: dwg No. A-74A-1282_ 
3G1838-27.4_____- RK, SG._______-- INSULATOR: bakelite; 
dwg No. A-7A-1188. 
3G1100-101_____- Reece cesses INSULATOR: ceramic; 
dwg No. D-5H-3139. 
3G1250-10.4__.__- | 5 28 eae eee ea! INSULATOR: ceramic; 4” OD x 54” 
long; No. 6-32 tapped both ends %” 
cep al Pa A-5F-1120. 
3G1100-110.2____- RUE eet ee INSt ATOR: ceramic; 67%” x 254” x 


%” strip has 125g” diam holes; 
dwg No. A-7A-4108. 
3G1838-10.5___-_- toed sea INSULATOR: laminated; phenolic; 
34” x 78" X18 has 0.144” diam 
hole; dwg No. A-7A—4145. 


3G1100-54.1_____- Mec oneet cos. INSULATOR: micalex; 14” x 334” x 
14”; dwg No. A-7A-3163 
3G1838-26.3_.___- Rese ce tess INSULATOR: polystyrene strip 
15%” x 14" x 
dwg No. A-7A-3439. 
3G1250-8.15_.___- ] 5 2h Ea aaa Ee INSULATOR: stand-off; ceramic; 
dwg No. A—-5F-3296. 
8G1837-32.10___.. BG ee INSULATOR: stand-off; bakelite; 


5g” diam, 1” long, with No. 10-24 
tapped hole; dwg No. A-5G-3012. 
INS TOR: ie ie bakelite; 
5g” diam, 216” , both ends 
tapped No. 10-24 ig ole; 
dwg No. A-5G-3028. 
3G1250-24.10____- PS i eles! INSULATOR: stand-off; ceramic; 14” 
ODx1)4’ long;dwg No. A-5G-2777. 


3G1837-75__._..- <a ee ee 


* Igdicates stock available. 
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210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148—-C—Continued 


ony Major 
sym 


component 
3G—1300—-46. - . _ - PS, R22 2ceceoce 
3G1100-62___._.- | > ne arn eee 
3G1625-6.1_.____- RY hdet eee: 
3G1625-8.3.___... Fs eae et 
38G1625-6____-_-- | So eee eee 
3G1625-8.1_._.._- eee teens 
3G1625-8.2______- Pe scicee eee 
190-1, 190-4_| 2Z5927.._._..___- Rie cies 
108 IC 
114~1, 114-2 SC 
109_._...__- 6820_.........-- Ba ee te a 
LO9___... 2. 2Z5886..........- WY Petes ee ieee he 
2Z5991_........-- | ee en 
2Z5884-9__._-...--- | id = eee 
2Z5884—16_.._.._- Pees ceatoet te 
2Z25883-54_.._...- FA secvese 
2Z5883-44_......- BOY ee ue 
2Z5883-49_......- Ki cieceoctecces! 
160........- 3F25025__....-.-- | 1) Lee ae ee eR 
C1 ae 3Z9903A-12/1_._.] SG... -_ 2... 
BS eats Seis 3H900-0.04..____- PO jose esos 
So ce 3H900—10—4_ ____- | of > Pee ee PEE 
3Z9824-250_._.__- BG cutee seme 
cee sea 3Z9824—275.2_.._- PS ete cut odcse 
10 oo 3Z9824-275.3_.__. ] ol, eet yearn oer eee 
1G 1: Maen ra 3Z9845-11.1...._- | | Oe ae ape areee 
106-2 2ec2e0. 3Z9825-60.4__..-. | © Ean ea ee 
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Name of part and description 





INSULATOR: | steatite; feed thru; 
ly” OD x W” long; tapped hole in 


each end, 6-32 tapped 3%” 
dwg No. A-55E-2788. 
INSULATOR: terminal board; cera- 


deep; 


mic; 3%” long x 234” wide x 3%” 
thick; 7 holes ¢ 0. 187" diam; 
dwg No. A-7A-3618. 


INSULATOR: washer vellutex; 0.147 
ID x 0.375 OD x 0.0381 thick; 
dwg No. B-29G-—3217. 
IN SU LATOR: washer vellutex; 0.147 
ID x 0.500 OD x 0.031 thick; 
dwg No. B-29G-—3236. 
INSULATOR: heed vellutex; 0.171 
1Dx0.3750D;dwg No. B~29G—3659. 
INSULATOR: washer vellutex; 0.173 
Leese ire waa do thick; 
No. B—29G—3390. 
INSULATOR: washer vellutex; 0.500 
ODx0.1691D;dwg No. A-41A-2592. 
LAMP: bayonet base; 6.3 volts, 4 
watts; type44;dwg No. A-46A-1621. 


LAMP: ballast light; 120 volts; 3 
watts; dwg No. A-46A-—1622. 

LAMP: candelabra base; 115-volts, 
-6 watts; type S—6; 
dwg No. A-46A—4189. 

LAMP ASSEMBLY: Drake, type 
No. 50; 14” red jewel; 
dwg No. A-55A-1526. 

LAMP ASSEMBLY: Drake, t 
fle 75; 1” red jewel, 1.250” diam 

ave te A-55A-—1267-1. 

LAMP ASSEMBLY: jewel and brack- 

et indicating; amber 1.250” diam; 


cat. No. 75; dwg No. A-55A-—1267-2. 


LAMP SOCKET: bayonet; meter 
pilot light; base with hood covering; 
dwg No. A-47A-3539. 

LAMP SOCKET ASSEMBLY: pilot 
light and bracket; bayonet base; 
dwg No. A-55A-1115-2. 

LAMP SOCKET ASSEMBLY: pilot 
light; miniature bayonet base; 

‘No. A-47A-3220. 

MET R: d-c; milliammeter; 0-10 ma 
and 0-1 kw; dwg No. B-55A-3530. 

BUTTON: switch; bakelite (black); 
36” ODx i” counterbored, 35076” 
deep ID x }4” long; 
dwg No. A5A-4082. 

CIRCUIT BREAKER: SPST; 0.040 
to 0.050 amp, 117.5-volts; curve 
special; dw 0. 200-2826. 

CIRCUIT BREAKER: SPST; 10 
amp, 117.5-volts; curve No. 1; 
dwg No. B-20C-3591. 

SWITCH: ‘push button; 1 amp, 125- 
volts; a-c; single pole; 
dwg No. 20F-4098. 

SWITCH: push button; 5 amp; 125- 
volts; 3 amp, 250 volts; 
dwg No. A-20F-2776. 

SWITCH: push button; DPST; 7 


,115-volts;dwg No. A-20F-3866. 


SWI" CH: relay; toggle, DPST; 
dwg No. A-20C-15 

SWITCH: rotary; sng section; 
-dwg No. B-20A-319 


— let | 2d | 3d | 4th | stock 
unit | ech | ech | ech | ech 
6 ner cial (ae: [nee i 
1 orn ie SER (Oe s 
36 be ee | ee) [RL e s 
12 ret as ae nN co eee BS 
Dbelscos} * \isesleece : 
2/_._| * |.__.]___. s 
8 eG pat ne, ee s 
7 * * * e ¢ 
1B tee (ees ee ee : 
1 * ® * ® 2 
2)....| * |..__|-___ e 
2 oe sa Leena PaaS rd 
1 ener wee ee s 
] seers ae ee, (ane s 
1 ae an See (Ree: td 
a a a (| ® 
] ee Poaee Mit, feed hs te Sone oe * 
| Hie ee ER, ew Denne * 
1 toe agin (eee (Meee ¢ 
l eae | ee s 
1 Petey (MSEmRT Ta) peeing (RP CReERY s 
1 |....| * |... 2. D e 
Pr lecke th eal ee be 
| erent, Dee ae eee, (eee ad 
l eet ae Re, Cee * 


*Indicates stock available. 
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, : 
canal Sere Sere ek Name of part and description 
105-—A, 105—B| 3Z9825-60.5 SG ah eas SWITCH: rotary; 2 section; 5 posi- 
tion; dwg No. 20A-—2862. 
140_....__.. 3Z9825-60.2._.._- |: if Reena ee SWITCH: rotary; test; 3 position; 3 
section; dwg No. B-20D-3260. 
112-A, 112-B,| 3Z9825-58.24 _ _ _ _- | © eee re ene One SWITCH: ‘Selector’; 7 position; 2 
112-C . deck; dwg No. B-20A-1289. 
112-D 
113-A, 113-B,| 3Z29825-62.105__._| IC_-..__-_..-.-.-- | SWITCH: “Test”; 5 A ewer 2 sec- 
113-C tion; dwg No. B-20 
112..__..___. 3Z9849.10._.._._- SG os ae SWITCH: toggle; SPST; 3 amp, 250- 
volts; dwg No. A-20C-1263. 
Wise 227267 .12__.___-- BG <. Sco ouster POTEN  TIOMETER: 125 ohms, 
rea carbon linear taper; 
GORE No. A—10B-—2863. 
ee 227269 .45__..---- | { © Se ee oe TENTIOMETER: 3,500 ohms, 


Ee: 1 watt; taper special | wire- 

wound; dwg No. A-10B-3154. 
O4____.___.. 2Z7292-10M -.. _-- NG i ee eat POTENTIOMETER: 10,000 ohms, 

+207; “Control division’: 

dwg No. A-10B-1355. 


eo re 2Z7288-3......--- | | Oe ee ee POTENTIOMETER: 50,000 ohms, 
rag control clipper bias; 
pave No. A-10B-1354. 
80-1 2Z27271-43_._____- RY. eect. POTENTIOMETER: 100,000 ohms, 


+10%; % watt; linear taper; pulse 
and bias; dwg No. A-10A-3147. 


| en eee 2Z27272-13__...--. SG__._---.. 8. POTENTIOMETER: 250 ,000 ohms, 
Pag Co 2 watts; linear type; 
awe No. A-10B-3085. 
re 227284.61____..-. | of Le eer POTENTIOMETER: 1 megohm, 
reads 1 “ae watt; “dual”; linear 
a et we No. B-10A-3172. 
6......___. 27,7273-60_....--- | 6 POTENTIOMETER:’ 1 megohm, 
+40% oe with DPDT switch; 
Son Ne GA A 357. 
9) 10A-1 
91_..._._.. _| 247284.62_______. |: re POTEN TIOMETEL: 2 megohm, 
Ee 1’ watt; “dual”; linear 
eine dwg No. B-10A-3108. ; 
90_.__._.... 3Z7006-3_.......- | 2 Le er R : 6 ohms +10%; 25 
; vee eal linear type; 
dwg No. B-10A-3109. 
13-1, 13-2___| 3Z5995-39_..____- BG secs e RESISTOR: 5.5 ohms +10%; 1/10 
watt; carbon; dwg No. C_9B6-3379. 
WA Sd 3Z5996—21....___- SG_.._..-_-.___.. RESISTOR: 6.11 ohms +10%, 1/10 
watt; carbon; dwg No. C-9B6-3380. 
86..____.___ 3Z5997-9_____.__- || 2 eee RESISTOR: 7.80 +2%; ¥ watt; 
wire-wound; dwg No. A-9C-—3532. 
) | ees 3RC20BE470J__..| SG____.__...____. RESISTOR: 470 +5%; % watt; 
ata dwg No. C-9B6-3382. 
93-1, 93-2, | 3Z6004A7______.. RT_.__....-....- ISTOR: 47 ohms +10%; \ watt; 
93-3, 93-4 gee dwg No. A-9B1-46. 
11-1, 11-2..| 3Z6004A9-2____.- BG@sc ccasoee neat RESISTOR: 49.5 ohms +10%; 1/10 
es carbon; dwg No. C-9B6-3381. 
55. 3Z6007E5—21 _ _ __- 6 Penn eee RESISTOR: 75 ohms +10%; 1 watt; 
aoa dwg No. A-9B2~-1800. 
65-1, 65-2, | 3RC21BE101K.__| RT.___....____.. ISTOR: 100 ohms +10%; % 
65-3 Dee carbon; dwg No. A-9B1-50. 
73-1, 73-2, | 3RC20BE221K__-.} RT___._________- RESISTOR: 220 ohms +10%; ‘ 
73-3, 73-4, SG watt; carbon; dwg No. A-9B1-54 
6 
83_..______. 3Z6020—30_._.___- | | Ger eee RESISTOR: 220 ohms +207; 
watt; carbon; dwg No. A-9B2-9. 
51-1, 51-2__.| 3Z6025-63_._____- | 22) See een ee RESISTOR: 250 ohms +10%; % 
watt; carbon; dwg No. A-9B1-2709. 
7) eee 3Z6033-20.....__- |, oe ee RESISTOR: 330 ohms +107; ; 5 watt; 
wire-wound; dwg No. A-9C 3668. 
10.....__--- 3RC20BE471J_.__| SG____._._.__._- RESISTOR: 470 ohms +57 ; 14 watt; 
carbon; dwg No. C-9B6-3383. 
66. 3RC20BE471K___| RT_____.._____.- RESISTOR: 470 ohms +10%; % 
9 SG watt; carbon; dwg No. A-9B1_58. 


*Indieates stock available. 


jon 


nwo -~=-» NO _ — 


no =~ = NO = 


Orgn Stock 


meaereeala wa w= 


* s 
2 * 
2 s 
* é 
* a 
* * 
od ° 
2 * 
* * 
*& * 
@ s 
* s 
s 2 
* * 





327 


210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148—-C—Continued 


Name of part and description 


RESISTOR: 470 ohms + 10%; 1 watt; 
carbon; dwg No. A-9B2-58 
RESISTOR: 910 ohms +5%; }4 watt; 
carbon; dwg No. C-9B3-3535. 
RESISTOR: 1,000 ohms +20%; }4 
watt; carbon; ‘dwg No. A-9B1-13. 
RESISTOR: 1,000 ohms +10%; 1 
watt; ws aie dwe No. A-9B2-62. 
RESISTOR: 1,500 ohms 4-10%; $4 
watt; carbon; ‘dwg No. A-9B1-54. 
RESISTOR: 1,500 ohms +20%; 4 
watt; carbon; dwg No. A-9B1-14. 
RESISTOR 2,200 ohms +10%; 4% 
watt; cesta dwg No. A-9B1-66. 


RESISTOR: 2,200 ohms +20%; 
watt; a dwg No. A-9B1-15. 


ee S8RC30BE102K - - - 
|: he 8RC20BE152K - - - 
Suedeueees 3BC20BE152M - - - 

2 a ne 8RC20BE222K - - - 









aap aera RESISTOR: 2,200 ohms +10%; 1 
watt; carbon; dwg No. A-9B2-66 
(es RESISTOR: 2 700 ohms +10%; Me 
watt; carbon; ‘dwe No. A-9B1-67. 
63..........| 3Z6630-11.....-.. RESISTOR: 3,300 ohms +5%; Vy 


aie carbon; dwg No. A-9Bi-171. 
ISTOR: 3,300 ohms +10%; 
ern carbon; ‘dwg No. A-9B1-68. 
RESISTOR: 3 300 ohms +10%; 1 
watt; carbon; dwg No. A-9B2-68. 


62-2, 62-3 8RC20BES332K - . . 
50-1 through | 3RC30BE332K _ _- 
59-6 








68-1_....__- 3RC20BE392K - _ - RESISTOR: 3,900 ohms 410%; 34 
68-3, 68-5, watt; carbon; ‘dwg No. A-9B2-69. 
91 
61-1, 61-2.__| 3Z6390-4_____.__- RESISTOR: 3,900 ohms +20%; 
watt; carbon; dwg No. A-OB1- 1788. 
Bh evn RESISTOR: 3,900 ohms +5%; 1 
watt; carbon; dwg No. A-9B1-69. 
ee RESISTOR: 4,000 ohms +5%; 10 watt; 
wire-wound; ’dwe No. A-9C-3860. 
‘20._......_.| 8Z6470-27_______- RESISTOR: "4,700 ohms +5%; \% 
87 watt; carbon; dwg No. A-9B1-175. 
63-1, 63-2...| 3Z6470-8._______- RESISTOR: 4 ,700 ohms +10%; \% 
watt; carbon; ‘dwg No. A-9BI-70. 
67-1, 67-2__. RESISTOR: 4 ,700 ohms +20%; \% 
watt; carbon; ‘dwe No. A-OBI-T, 
84___...__..] 326470-14_._____- | RESISTOR: 4,700 ohms -+20% 


watt; carbon; dwg No. ore 
RESISTOR: 5,600 ohms +10%; 1 
watt; prion: ; dwg No. A-9B2-71. 
RESISTOR: 6,800 ohms +10%; 2 
watts; carbon; dwg No. A-9B1-72. 
RESISTOR: 6,800 ohms +20%; 
rear carbon; ‘dwg No. A-9BI1-18. 
RESISTOR: 6,800 ohms +10%; 1 
carbon; dwg No. A-9B2-72 






{Cee ee ee 3RCOBE562K . --_- 

| eae ney Coa 3RC40AE682K . - - 

68-1, 68-2, {| 3RC20BE682M . .. 
68-3, 68-4 


54-1, 54-2, | 3RC30BE682K___ 
54-3 watt; 
93_......--- SRC40AE682K __. RESISTOR: 6,800 ohms +10%; 2 

ton nk. dwg No. A-9B4—72. 


88._........| 3Z6582-5__.._.__- RESIS 8,200 ohms +20% 
watt; carbon; dwg No. A OB (50. 
(la 3RC20BE103K - - - RESISTOR: 10 ,000 ohms +10%; 
watt; carbon; dwg No. A-9BI-74. 
| eee ee 3RC30BE103K - - - RESISTOR: 10 000 ohms +10%; 1 
ia snouen 3RC2Z1AE103M . _- 
70-1, 70-2._..; 3RC20BE153K - - - 
watt; carbon; dwg No. A-9B1-76. 
RESISTOR: 15,000 ohms +20%; 4 
TOR: 22,000 ohees +10%; te 
watt; carbon; dwg No. A-9B1-78 



















watt; carbon; dwg No. A-9B2-74. 
RESISTOR 10,000 ohms +20%; 4% 
watt; carbon; dwe No. A-9B1-19. 
RESISTOR: 15,000 ohms +10%; 4 
57-1, 57-2, | 3RC21BE153M -.. 
57-3 watt; carbon; dwg No. A-9B1-20. 
19___.._.._.] 3Z6620-106______- ‘| RESISTOR: 20 ,000 ohms +5%; 10 
Nabbed wire-wound; | 
rE Ne: A-9C-—324 


oOo fo OS BO = = NO ie 


m 69 mm OF mM mt Ol tm kD 


4] 
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Signal Co 
symbol stock No. 


95-1 to 95-3 | 3RC30BE223K . - - 


97-1, 97-2..-| 3Z6622-23 


87-1, 87-2, | 3Z6633-8 
87-3, 87-4 | ~* 
85-1, 85-2...) 326647-6 


Ueseuesecsce 32Z6668-9 
53-1, 3ZK6668—14 
53-2, 53-3, 


50-1 through | 3RC20BE104K-.- 

65-1 through | 8Z6700-74 

67-1 through | 3RC30BE104K .. . 
67-6 


component Name of part and description 


| 5d ean ee pre RESISTOR: 22,000 ohms +10%; 1 
IC watt; carbon; dwg No. A-9B2-78. 


| © a rere Renee RESISTOR: 22,000 ohms +20%; 


lé watt; carbon; dwg No. A-9B1-21. 


IC_.......___....] RESISTOR: 22,600 ohms -+20%; 


1 watt; carbon; dwg No. A-OB2-21. 
© Senne eeran ene eacae RESISTOR: 22 000 ohms +5%; 5 
watts; carbon; dwe No. A-9B-1530. 
| | © Ree een ener ee RESISTOR: 33 000 ohms +20%; 
1 watt; carbon; dwg No. A-9B2-22. 
© eee ee i ee ee RESISTOR: 47,000 ohms +10%; % 
watt; carbon; dwg No. A-9B1-82. 
|: of eer ed en reno RESISTOR: 47 000 ohms +10%; 
1 watt; carbon; dwg No. tre 
| © SAO are opel RESISTOR: 56,000 ohms +209; 1 
watt; carbon; dwg No. A-9B2-1760. 
| Geren eee RESISTOR: 68 ,000 ohms +20%; 
watt; carbon; dwe No. A-9B1-24. 
WD eee tere ten RESISTOR: 68 000 ohms +10%; 
SG 1 watt; carbon; dwg No. A-9B2-84. 
td ee | © Seer RESISTOR: 100,000 ohms +10%; 
4 watt; eager dwg No. A-9B1-86. 
Oeste RESISTOR: 000 ohms +20%; 


16 watt; pari lee No. A-9B1-25. 


RE 2cceeteccee RESISTOR: 100 00,000 ohms +10%; . 


1 watt; carbon; dwg No. A-9B2-86. 


56-1, 56-2, | 3RC30BE104M_-..| IC___._.___..._.- RESISTOR 100, 000 ohms +20%; 
56-3, 56-4 1 watt; pata dwg No. B-9B2-25. 
22-1, 22-2,| 3RC30BE124K_..| PS__..___.._____- RESISTOR: 120 ,000 ohms +10%; 
83-1 to 83-5 7 RT 1 watt; carbon; dwg No. A-9B2-87. 
2) esecceout 3RC40BE154M ...| PS__..._._......- RESISTOR: 150,000 ohms +20%; 
2 watte; carbon, dwg No. A-9B4-26. 
re 8RC30BE184K-___| PS_.........--_-- RESISTOR: 180,000 ohms +10%; 
1 watt; carbon; dwg No. A-9B2-89. 
80-1, 80-2...| 3RC30BE204J....| RT_.......-_..-- RESISTOR: 200 000 ohms +5%; 
: 1 watt; carbon; -dwgNo. A-9B2-3755. 
98-1, 98-2.._.| 3Z6722-14 j | Oe em ee et ee RESISTOR: 220 000 ohms +5%; 4% 
watt; carbon; dwg No. A-9B1-215. 
72-1 to 72-3_| 3RC20BE224K.._| RT, IC___.-_-_--- RESISTOR: 230,000 ohms +10%; 34 
64, 5-1, 5-2 SG watt; carbon; dwg No. A-9B1-90. 
82-1, 82-2__.| 3RC40AB224M-_-..) IC__.__________-- RESISTOR: 220 000 ohms +20%,; 
82-4, . 2 watts; carbon; dwg No. A-9B1-27. 
20, 58. ..---| 8Z6722-15 PS 10 .232.252362% RESISTOR: 220 ,000 ohms +10%; 
1 watt; carbon; dwg No. A-9B2-90. 
| ee 3RC30BE224M ...} IC______.-._.._-- RESISTOR: 220 ,000 ohms +20%; 
1 watt; carbon; dwg No. A-9B2-27. 
19-1, 19-2, | 8Z6722-13 | eee as a RESISTOR: 220 000 ohms +20%; 
19-3 2 watts; carbon; dwg No. A-9B4-27. 
78-2 to 78-5_| 3RC30BE274K_..} RT_______.____-- RESISTOR: 270,000 ohms +10%; 
1 watt; carbon; dwg No. A-9B2-91. 
q-1, 7-2... 3RC20BE334K __-| 8G_____.____.--- RESISTOR: 330 000 ohms +10%; 
4 watt; carbon; -dwg No. A-9B1-92. 
ee ee 3Z6733-8......--- | | O Seer een RESISTOR: 330 ,000 ohms +20%; 
14 watt; may dwg No. A-9B1-28. 
88-1, 88-2...| 3RC20BE474K__.| RT______._____-- RESISTOR: 470,000 ohms +10%; 
14 watt; carbon; dwg No. A-9B1-94. 
55-1, 55-2, | 3RC20BE474M_.-| IC__.____._____-- RESISTOR: 470 ,000 ohms +20%; 
55-3, 55-4 watt; carbon; dwg No. A-9B1-29. 
Ye 8Z6751-2..___---- | eens eee RESISTOR: 510,000 ohms +5%; 4 
watt; carbon; dwg No. A-9B1-224. 
82-1, 82-2, | 3Z6768-14 WE ewe cee bie RESISTOR: 600 ,000 ohms +20%;; 2 
82-3, 82-4 watts; carbon; -dwg No. A-9B4-3219. 
Dosen ee 3RC20BE684K ___| RT______._._---- RESISTOR: 680 000 ohms +10%,; 
: lb watt; carbon; dwg No. A-9B1-96. 
|| ene ae ee 3Z6768-—5.......-- | | eee ee eee RESISTOR: 680 ,000 ohms +20%; 
6 watt; carbon; dwg No. A-9B1-30. 
 Y eae eee 3RC40AE684K _._| PS___._.____-___-- RESISTOR: 680 000 ohms +102; 


2 watts; carbon; dwg No. A-9B4~-96. 






































































































*Indicates stock available. 
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FOR RADIO EQUIPMENT RC-148—C—Continued 


symbol stock No. scaeneak Name of part and description per 
unl 
76-1 through | 3RC20BE105M_.-__| RT, IC__.__.-_-- RESISTOR: 1 megohm +20%; \& | 12 
76-6, 79-1 watt; carbon; dwg No. A-9B1-31. 
through 
79-6 
16-1 to 16-4_| 3Z6801-78_______. | ( © Sane Perna ere RESISTOR: 1 megohm +20%; 
2 watts; carbon; dwg No. A-9B4-31. 
2Z7885.......---- SG___......----- RADIATOR ASSEMBLY: trans- 
ceiver; consisting of connector, cap, 
and radiator; dwg No. A-201-868. 
2Z8050-5_.__.._-- ete eet ROD: release; black linen, bakelite; | 2 
0.140” diam x 18.323” lg; 
dwg No. A-3P-2819. 
2Z8050-6.___.___- Ro a eee ROD ASSEMBLY: adjusting; used | 2 
in antenna ieee is, bagpa 1854” 
long 74" diam, dwe o. A-202-552. 
2Z8203-14_... ._-- BGs 22 eo Scteee SHAFT: extension; bakelite; 0.250" | 1 
diam, 3.625”; dwg No. A-~5G-—2890. 
275698.........-- RY. fovucvesce: SHIELD: key; tube steel; T-shaped; | 1 
dwg No. A-2H-4236. 
2Z8878-24_...__.. RT eae SPRING: music wire; compression; | 2 
0.234” diam x 14” long; 
dwg No. A-49A-4166. 
2Z,8878-26...___-- PSuc2osececesce: SPRING: retaining; No. 19GA 4 
(0.0418) music wire; used on jewel 
indicator and bracket assemblies; 
dwg No. A-49A-4587. 
2Z8877.11.._...-- RT, 8G___.._-_-- SPRING: tube shield; 3 
dwg No. A-49A-1269. 
2Z9049.7__.._.._- BO ot ST : hanger tie; 2 
dwg No. B-2H-4575. 
3G2425-1_______- | |, a oe ene ave NG: hyflex; No. 14; 25’ long; | _.|..__j.----]----].--- 
coil. 
3G2425-1__.____- |), (eee arcane RST TUBING: 5 hyflex; 25’ long; coil. | _-.|._--|----]----]---- 
77-1, 77-2...) 8Z6801A5-10-_ _ _ _- IC oe RESISTOR: 1.5 megohm +20%; 4 | 2 
watt; carbon; dwg No. A-9B1-32. 
| 3RC30BE155M._.| PS.........------ RESISTOR: 1.5 megohm +20%; 1 
1 watt; carbon; dwg No. A-9B2-32. 
78-1, 78-2, | BRC20BE225M.__| IC_._..._._____-- RESISTOR: 2.2 megohms +20%; 4% | 3 
7 watt; carbon; dwg No. A-9B1-33. 
69......---. 3Z6840_......___. RE ete RESISTOR: 40 megonne +20%;%| 1 
watt; carbon; d o. A-9B1-8253. 
2Z5884-27___.___. WC ete se eet SOCKET: ballast light and bracket; | 1 
787 SG S0Cl oT voryatall pe 
2Z28761-14_._._...| SG.______-__.__-- : “erystal’’; 4-prong; mica- | 1 
filled bakelite; dwg No. A-15B-3090. 
2Z8678.92..._.__- Rls we etiessdets SOCKET: octal; 8-prong; ceramic; | 2 
. dwg No. A-15A-3750. 
2Z8678.91_______- |S > ee SOCKET: octal; 8-prong; ceramic; | 4 
dwg No. A-15A-2789. 
2Z8678.98_..__._- | 8 eee eer T: octal; 8-prong; mica-filled | 3 
bakelite; dwg No. A-15B-1142. 
2Z28674.15__._.__- | ei eee SOCKET: tube; 4-contact; mica-filled | 3 
ae i a ake dwe No. Ac 1G 2779. 
2 30. ....-.- RY 2 heed ate’ KET: 7-prong; midget type; mica-| 1 
filled bakelite:dwa No. A-15C-3746. 
2Z28677.5.-...._-- RT, SG__-__-._--- SOCKET: tube; 7-prong; black bake- | 13 
lite; dwg No. A-15C—1041. 
2Z8663-1_...____-_ | 5 ERR nn mee: SOCKET: tube; 7-contract; steatite; | 1 
ig Bales A-15A-1123. 
2Z8650.5_...____- IC, RT, SG____-- SOCKET: tube; molded bakelite; 8- | 20 
contact; dwg No. A-15B-1462. 
2Z8795.1......__- SGi A 22 et eee OCKET: tube; 8-prong; mica; 1 
py ould A-15A-1651. 
|) ee 2Z9643.42___.____ | (0 See er eee ee ae TRANSFORMER: blocking oscillator;| 1 
turns ratio 2:1; dwg No. C-12A-1318. 
118....----- 279638-14..._.__- RT___...-.------ TRANSFORMER: blocking oscillator;| 1 
tertiary winding; 
dwg No. C-12A-2949. 
U2 ec Sete 2Z9643.44._..___- RY ences TRANSFORMER: eye tuning; per- | 1 
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meability tuned; 
dwg No. B-13H-3133. 





* Indicates stock available. 
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Signal Co 
stock Nom 


279612.64.......- 
279612.61........ 


3Z12031-12.1._._- 


3Z12059-4 


3Z102056/2--- ---- 


3Z12059-7 


* Indicates stock available. 


Ce | 


Major 
component 


meeweenw = 2 = 


aeunmtweenw se 


ewta_u eww ec eo 


dw, 
TRA SFORMER: modulator; step 
tale primary-secondary ratio; 


rita 
TRANSEO 


dw 
perme- 
ay tuned; dwg No. B-13H-3134. 


TRAN Tage 
ability tuned; dwg No. B-13 hrc 
TRANSFORMER: 5th i.f.; 


ability tuned; dwg No. B-13 
BE: 


TERMINAL: 


TER 
hot tin di 


Name of part and description 


* BLX secondaries; 
o. D-12A-—2838. 
SFORMER: filament; 
; three secondaries; 


o. D-12A-2792. 


vol 


rane Ne C-12D-2935 


eciry SFORMER: filament; low 
vo 
dw 


high 


SFORMER: plate; high volt- 


No. D-12A-2786 


No. D-12A-2811. 


No. D-12A-1319. 
SFORMER: Ist i-f.; 


meability tuned; 


No. B-13H-3130. 


SFORMER: 3d i.; 
FORMER: 4th i.f.; 


6, VT-90-A 
: JAN, 815, ‘VT-94 


: JAN, 6SJ7, VT-116_ 
BE: JAN, 2X2 'VT-119 


9002. VT-202 


JAN, 5U4G, 
E29 


hosp 


: locking: 
—26A-2462. 


Shakeproof No. 2103-6; 
dwg No. A-26A-5. 


RMER: plate; low volt- 


RMER: power filament 
— high-voltage supply; 
Ww 
TRA 
ability tuned; dwg No. B-13 "3132. 
TRANSFORMER: 2d i.f.; 
ability tuned; dwg No. B-13 
TRANSFORMER: 2d detector; per- 


sH-3131. 


; JAN, 6J6-GT, VT-107—A.. -_. 


: JAN, 645GT, VT-126-B-_-_-- 
TUBE: JAN, 6SA7, VT-150______-- 
; JAN, 5Y3G, VT-197-A.._.- 
; JAN’ one. aes 
: JAN, 6SN7GT VT-231....- 


hor 


st »Shakeproo No. 2101- 10; 


: locking; phosphor 
bronze; for No. 6 machine screw; 


locking; per 


bronze; hot tin dipped; t tewart; 
No. 60-1670. 


907; dwg No. A-2 


TERMINAL: ENo. 8 locking ee 
steel; Shakeproof No. 210+; 
dwg ‘No. A26A-1773. 

TERMINAL: No. 8 locking type; 


steel; Shakeproof No. 2104; 


dwg ‘No. A-260-3241. 


proof No. 2104-4; 
dwg No. A-260-3242. 


ped; type S 
2108-8; 


INAL: SPL; dad bronze; 
hakeproof No. 
wg No. A-26A-4057. 

TERMINAL: sheet; locking; for No. 


6 screw; Shakeproof No. 2104-6; 


dwg No. A-260-3285. 


ae ss 


| ee 
i ee 
2 esas 


Piles 
bags 
| ae eee 


| 
ee 
Llosee 


oo 
1 e 
| #2 ee @ RO @ 
t 


eo 
oon anne enna 


22 


TERMINAL: phosphor bronse; Shake-| 19 |____|- 


y a (ences 


14 |_.-- 


one,enneeneenee ee ene te &@ & 8 & 


awaeevwelesa a = 





eoannenee eeaegne BPH 28D He HR HD FF 
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210. MAINTENANCE Parts List FOR RADIO EQUIPMENT RC-148-C—Continued 


Signal Corps r 
stock No. Pein ell Name of part and description 
3Z12059-12_.....- SG pos dsseeouen TERMINAL: sheet; locking; for No. 
10 screw; Shakeproof No. 2103-10; 
dwg No. A-26A-3357. 
8Z12056/1....-_-- BGs se doretteGee TERMINAL: SPL; phosp osphor bronze; 
No. 2108-6; dwg A-26A-2035 
8Z120381-11.2.._.- | | 5, eee ee TERMINAL: ‘type Stewart; No. 302-8; 
dwg No. A-260-2481. 
3Z12059-41.1_...- 2, © ee eT TERMINAL: t Shakeproof No. 
2116-10; dwg No. A-26A-4199. 
3Z12031-11.1_-..-- Ae xiothcn seek TERMINAL: s Stewart, No. 302-4; 
dwg No. A-26D-2480. 
3Z12059-14.._.__- | | eae ore TERMINAL: t Shakeproof No. 
2104-4; dwg No. A-26A-1799. 
279401.27.._.--.- a TERMINAL BOARD:  I-contact; 
phenolic; as long x 44" wide x 16° 
mE NS o. A-201-803. 
279402.64_....-- RE SG2ci e352 TERMINAL BOARD: 2 lugs 36° 
long; Raa 1%” x i” x 39’; 
201-89. 
2Z9402.75_._.___- PO sehen tossed TER INAL BOARD: 2 contacts; 
oe Lee long x 1” wide x 30° 
oles; 
GeeNG A 1201-743. 
2Z9403.42___.___- | | 29 Lea ORE ee denen TER INAL BOARD: 3 contacts; 
eye 1,” long x 34” wide x age 
inag mtg holes; 
we No. A-201-896. 
2Z9404.45__.____- | 5) Se Cd TER INAL BOARD: 4 contacts; 
phenolic; 214” long x 4” wide x3¢" 
thick; 2 mtg holes; 
dwg No. A-201 —687. 
2Z9404.47._..._.- oC eg ee eo TERMINAL BOARD: 4 terminals; 


bakelite; 21%” long x 1" wide x 
0.093” thick: d o. A-201-608. 
279407.9...--..-- <(¢ a eee TERMINAL BOARD: 7 terminals; 
bakelite; 234” long x 144” wide x 
0.093” thick: 2 mtg holes; 
dwg No. A-201-871. 
2Z9408.27...____- | eee geen een TERMINAL BOARD: 8 terminals; 
bakelite; 114” x 334% x 3g’; 
dwg No. A-201-657. 
2Z9409.12.__.___- RY hott Seas Lect hy BOARD: 9 conte: 
134” base, 154” high x 
54” sq” thick: dwg No, A-201-850. 
2Z9414.15_._____- Peete ceteris TERMINAL BOARD: 14 contacts; 
bakelite; 314” ne > 1%" wide x 
0.093” thick: dwg No. K®201-718. 
TERMINAL BOARD 


2Z9420.8_....._-- Rey ey : 20 contacts; 
bakelite; ahee x Ae x 36’; 
dw No. A-201-54 

2Z9440-36_..._.__ | ( Ore ene etc aren TERMINAL BOARD ASSEMBLY: 
dwg No. B-201-1009. 

229401 .20___.___- Oars So hE Ut ese TE INAL BOARD ASSEMBLY: 

dwg No. A-201-320. 

2Z9440-36_..__._- | (DAI Reece en ree TERMINAL BOARD ASSEMBLY: 
dwg No. B~-201-1010 

2Z9403.79________ OP Aste eee. TERMINAL BOARD ‘ASSEMBLY: 
dwg No. A-201-321. 

2Z9406.73_..._.-- 5 eee ee ee ee TERMINAL BOARD ASSEMBLY: 
dwg No. A-201-319. 

229404 .76_______- | | Genera ae Romer veers TERMINAL BOARD ASSEMBLY: 
dwg No. A-201-178. 

229405 .53._-..___- Oe ee TERM INAL BOARD ASSEMBLY: 
dwg A-201-323. 

229401 .25________ | 5 1 ener ee Ee ee ee TERMINAL BOARD ASSEMBLY: 


1 terminal; bakelite; 0.812” long x 

0.312” wide x 0.093” thick; 

dwg No. A-201-439. 
2Z9401.26....___- BE re ee TERMINAL BOARD ASSEMBLY: 

1 terminal; bakelite; 54” long x 34” 

wide x 34” thick; 

dwg No. A-201-—556. 





| 
* Indicates stock available. 


210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148—C—Continued 


TERMINAL BOARD ASSEMBLY: | 1 |.-.--|.-.--]----}|---- 
14 contacts; bakelite; 3” long x 11%” 
wide x 0.003” thi ck; 
dwg No. A-201-580. 

TERMINAL BOARD ASSEMBLY: | 1 |__--J-.--|----|---- 
14 contacts; bakelite; 3” long x 174” 
wide x 0.003” thick; 
dwg No. A-201-823. 

TERMINAL BOARD ASSEMBLY: } 1 |-.--|.---|----I---- 

22 male hide erg "me 5” long x 


E 
| 


® 


154” wide x 3g” thi 
dwg A-201-639. 
TERMINAL BOARD ASSEMBLY: | 1 j.---|----j---- Sew 
26 male terminals; bakelite; 634” 
long x 11%" wide x 34” thick: 
dwg No. B—201-801. 
TERMINAL BOARD ASSEMBLY: | 1 |___.|....|.---}.--- . 


28 contacts, male; bakelite; 5.250” 
long x 1.500" wide x 84” thick; 
dwg No. A~-201-697. 
TERMINAL LUG: brass; Shake- Be cloeon|eslonss ba 
proof No. 2103-4; 
dwg No. A-26A-1457. 
ee LUG: bronse; H.T.; | 5 {..--j}.---{----]---- . 
esac, shi! roof No. 2124-6; flat rt angle 
wg No. A-26D-3514. 


TE MINAL LUG: phosphor bronse;| 3 |._../.---|----]---- . 

dg a A-26D-2861. 

TERMINAL LUG: phosphor bronse; | 2 |.---/----|----|---- . 
Ak T.; Patten Be 2052-6; 

ave o. A-26D-3721. 

TERMINAL LUG: ring type; Shake- | 1 |..--|----|----|---- . 
Eroot! No. 2528-8; 

we Ne o. A-26D-697. 

TER INAL LUG: soldering; brass; | 1 |..-.|----|----j---- . 

le ear; dwg No. A-26A-366. 

TER INAL LUG: soldering; Patton | 3 |..-.|.---|----|- ise 
Mac Guyer No. 2045; . 
dwg No. A-26D-1 1832. 

TERMINAL LUG: spade type; H.T.;| 2 |..--|..--|----|---- . 


brass; Patton Mac Guyer 2067; one 
ear; dwg No. A-26D-1826. 


TERMINAL STRIP: 2 contact; se ee ee * 
bakelite; dwg No. A-7A-3506. 
TERMINAL Hea 2 contact; pe (eeeeetes| CAcenetgas! (centres, berger . 
phenolic; a8 ng x 4” wide x 
34” thick; we Noo A-201-101. 
ante A: dummy; DS tecaleeiesl eee ese . 
No. A-201-886 
AN T NA ASSEMBLY: support; | 1 |...-|-.-.]---.|---- : 
ated B-201-745. 
BUSHING: handle; samak; 1W7ODx| 2/...-) * J---.]---- . 


0.390%, 0.343 ID x 5%” long; 

dwg No. A-3B-2817. 
BUSHING: steel headed; head size, 7 A eae eke) ener ree er . 

54,” diam x 3g” long - shank, 0.216 

diam x 114” long; 0. 0147" diam thru- 

hole; dwg No. 3B-4165. 
BUTTON: 


release; BR isceal | eexeleass ' 
dwg No. A-3B-2820. 
CAP: rain; dwg No. B-25H-2527-1..| 1 |....|-.--|----|---- . 
CAP: rain; dwg No. B-25H-2527-5._| 1 |__.-|.-.-|----|---- , 
CAP: rain; dwg No. B~25H-2527....| 1 |.--.|.---]----|---- . 
CAP AND C N: assembly; Pee eee teen ig 
dwg No. A-202- 
CAP AND CHAIN: | HT Les [Beeeeie)| Aakers phretea . 
dwg No. A-55A-1276. 
CAP AND CHAIN: Dace et | ects - 


dwg No. B-55A-1277. 
CAP AND CHAIN: 
dwg No. B-55A-1510. 


—_ 
4 








® Indicates stock availabie. 333 
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Ref Major 
symbol component Name of part and description 
2Z1612.21_______- | ( © Eee nema aOR CAP AND CHAIN: 
: dwg No. A-55—-A~1528. 
2Z1612.9__._____. Mee ce eect apcd CAP AND CHAIN: 
dwg No. B-55A-1743 

2Z1612.14__.____- 2 |, CE eee a eee CAP AND CHAIN: 

dwg No. B~-55A-1744; AN—9760-24P. 
2Z1612.11___.____- Se ne ee a CAP AND CHAIN: 

dwg No. B55A-1746. 
2Z1612.10______-- Mi 25.42 ed CAP AND CHAIN: 

dwg No. B-55A-1747. 
2Z1612.1_._____-- Races Sst CAP BAND CHAIN: 

dwg No. B—55A-2546. 
2Z2708____.-...-- PS secs ce nt CLIP: grid; brass; 0.375 wide stock; 

0.875 long; dwg No. A-26D-757-2. 
27.3354-18_..__._- BG onc Se teas! COVER: jack; heer ital x 96"; 

dwg No. A23A-3 

2X15-—5000__.__-- BGesae. ee CRYSTAL AND HOLDER: 5 me; 

1%” x 184” x 18g” 0.484” plug in 

centers; dwg N Oo. yaaa 
V1 POY Yj) | ed «ae er eee DIAPHRAM: jewel li ce eee ele 
2Z4880-18_.._.__- | <i Ln ee een a GLASS: dial; 774” x 16" x i’; 

dw; N 0. A-55A-3065. 
2Z4880-19_.....-- | 1) ee ae er es ee G : dial; glass has the inner sur- 


face olive drab for a portion of its 

length on both ends; 114” x 1%’; 

dwg No. A-55A-3066. 
2Z4880-20.......- | f= Ee eee ees GLASS: dial; Blass i is epeque eux 

for four dial openings w 
vid ue indicators; 155,” x oe 
, No. A-55A-1055. 
3F2829.....-.-.-- = 6 RE ee ee an ial; shatterproof; 34” thick, 
Oe ibng x 113g” wide; 
dwg No. A-55A-3118. 


2Z9010-3___..__.- Me ete gar rer STRAP: brass; 
i o. A-2L-2748. 
2Z4928-8..._...-- 5 ene cee Ree eed HAN LE: tuning; 0.083” cold rolled 


steel, 14” wide, x 214” long; 
dwg No. A-23A-2821. 
2Z2.5040-360-__. ..- Lf (opener HOO) : connector; 0 020" brass; the 
piece is funnel-shaped, the base is 
1” x 1”, the base diam is 0.635”, the 
tip diam is lg”, over-all length 
44"; dwg No. A-55A-3519. 


2Z5822-25._...-.-- | | @ Siete ene een ae eee KNOB: dwg No. A-4B-1783......-- 4 
2Z5821—21._....-. | | © eee aneee enter KNOB: dwg No. A-4B-1407.__-_--- 1 
2Z5821-16__..._.- 1.2 nee eee eer KNOB: bakelite; dwg No. A-5B-3986_| 1 
2Z5821—-15__._---- SG RT esc seeee KNOB: molded; No. 3 zamak; 144” | 3 
OD x %” dwg No. A-4B-1110. 
2Z5821-13.......- FUP oe ists Bees KNOB: screw driver tip; knurled; | 1 
OD 1”; dwg No. B-3F-2849. 
2Z5848.16_..._-_- 2) Cee ee Te KNOB: tuning assembly; 1 
dw. No. A-200-835. 
2Z5821-9_______-- BG secretes aa KNO zamak No. 3; 1” x 34" rd, l 
0.468" long; dwg No. A-4B—1489. ° 
2Z5821.14_.____-- |. <d DAR ere ae KNOB: zamak; with arm 17%” x 34"x | 1 
54”; dwg No. A-4B-1553. 
2Z5821-18__.....- BG oe eee KNOB: zamak; range selector; 1 
dwg No. A-4B-3485 
2Z6196-3__._._--- | |S «See eee LOCKING BAR ASSEMBLY: 1 
dwg No.-B—202-989. 
2Z6820.5...-...-- os , Seen eae MOUNTING: hanger; left-hand rack; 
dwg No. C-2D-4577. 
2Z6820.6_......-- | |S 4 5 Sanne eae REA MOUNTING: hanger; right-hand rack; 
| dwg No. C-2D-4578. 
2A275-128A_ .__._ A oe lees | ANTENNA AN-128-A: 
| dwg No. C-205-304 
2C 1598-1298. _.... | { Oars eee eee eee INTERCON NECTOR UNIT 
| BC-1298: dwg No. 202-957. 
22Z,7360-82_.____.- RIG Gebel Se OPERATING CONSOLE RACK 





FM-82: dwg No. 202-905. 
3H4496-105-A____| PS__-..-.._-.---- POWER SUPPLY RA-105—A: 
dwg No. 205-573. 





*Indicates stock available. 
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Ref Signal Co M | — Depot 
r 
symbol stock No Pac Name of part and description bond stock 
2C5895-1267—-A__.| RT_...._-...._--- RADIO RECEIVER AND TRANS- * ° 
ae ae BC~1267-A: 
Pers o. 205-674. 
8F3900-122A ____. BG eee soe ae a GENERATOR I-222-A: | 1 |_...|...-|.--_|_..- . 
SEE: hex bead: 3 
6L4906-12._...___ ).) eee eee BOLT: hex head; aie x %; aaa ad 
dwg No. A-3F-464 
6L3408-32.2B..____ BG soso 55u55e026 NUT: brass; knurled: No. 8-32 tap; ee . 


class 2 fit; 44” diam, ” thick; fin- 
ish, black ‘nickel; dwg 43E-3586. 
6L3504-20Z-B7_..| RK...........--- NUT: hex; No. 14-20 thd x 6": steel; 
ite treatment, sinc plate; 
dwg No. 43A-1330. 


6L3504-20EA7....) PS, 8G__..__...-- NUT: hex; No. 4-20 thd, 4%” across ete > 
flats, 34”; thick; class 1 fit; steel; 
finish ,electrogal vanised with cronak 
treatment; dwg No. 43A-3140. 

6L3504—20E-A7_._| PS, RT_....___-- NUT: hex; No. 4-20 thd, 4%" across |: ian : 


flats, 34” thick; steel; finish, electro- 
vanized with cronak treatment; 
wg No. 43A-1330. 
6L3504-28E-—A7_..; PS, RT, SG_._..-. NUT: hex; No. 4-28 thd, 1%" across 
flats, Ad thick; steel; finish, electro- 
gelvanited with cronak treatment; 
wg No. 43A-3141. 
6L3604-40E-A4.._}| PS, RT, IC._.__-. NUT: hex; No. 4-40 thd, {” across 
flats, 3g” thick; steel; finish, electro- 
vanised with cronak treatment; 
wg No. 43A~-267. 
6L3006-82E—A4.._| PS, RT_._..._..-- NUT: hex; No. 6-32 thd, ” across 
flate , 3 * thick: steel; finish, electro- 
vanized with cronak treatment; 


6L3606-82E-A5...| RT, IC.......... NUT: hex, ae 6-32 thd, 54” acroes 
viol 


Se No. 43A-13831. 
6L3608-82E-—A5...| RT__......._-_.. NUT: hex; No. 8-32 thd, 5” across 
flats, 4 thick; class 1 t; steel; 


nak treatment; dwg No. 48A-3249. 
6L3608-32E-A5_..| PS, RT, IC__-_--- NUT: hex; No. 8-32 thd, 54%” across 
flats, 4” thick; steel; finish, electro- 
vanized with cronak treatment; 
wg No. 43A-2730. 


6L3608-32Z—B5-1_| RK........--.--- NUT: hex; No. 8-32 thd, x 4g” long; nae : 
steel; finish, electro-galvanised 
cronak treatment; 
| dez No. 43A-3575. P 
6L3608-32-EA5.__| IC........------.- NUT: hex; No. 8-32 thd x A.J long; Sic 


finish, electro-galvanized with 
nak treatment; dwg No. 43A-2167. 
6L3610-82E-—-A6__.| PS, RT, IC.-.----- NUT: hex; No. 10-32 thd, 34” across 
flate, 4” thick; steel; , electro- 
vanized ized with cronak treatment: 
wg No. 43A-1326. 
6L3612-24E—-A7__.| SG_____..------- NUT: hex; No. 12-24 thd, 44” across 
; flats, 5g” thick; steel; finish , electro- 
vanized wit cronak treatment; 
wg No. 43A-1652. 


6L3506-16Z-B11__| AT__._---------- NUT: hex; No. 3-16 x 14"; wee * 
dwg No. 43A-1328. : 
6L3706-82E-1___.| RT_.._---------- NUT: wing; No. 6-32 thd, '}¢" across eee 


wings, '}@” high; steel; finish, elec- 
t with cronak treat- 
ment; dwg No. A-43A-3930. 
6L6440—-5.8SE-1__| RT__..---------- | SCREW: B.H.M.; No. 440 thd x 
| 4" long; steel: finish, electro- 
| galvani with cronak treatment; 
' dwg No. 32F4-1601. 





@Indientes stock available. 


210. MAINTENANCE Parts List FOR RADIO EQUIPMENT RC—148-C—Continued 


_| Oren Stock 
Hag ie oe oe secnecans Name of part and description bd = bars = pee 
6L6440-5.8SE-1__| IC...._______..-- SCREW: B.H.M.; No. 4-40 thd x oe i oN ee * 
”; steel; finish; ‘Trodite- treatment 
with sinc ‘plate; 
dwg No. 32F4-1601. 
6L6440-6.8SE~1__| PS, RT._._._---- SCREW: B.H.M.; No. 4-40 thd x | 18 |--_-| * [_.--]---- = 


36” long; steel; finish, electrogal- 
vanized with cronak’ treatment; 
scr Ww BHM N 4-40 thd 4 - 
6L6440-6.8Z-2_._._.| RT__.-_...-.---- oO. x See eter ee 
34” long; steel; finish, Irodite treat- 
ain with zinc plate; 
HE No. 32F4—-1603. 
8C 


6L6440-7.8E1_____ | 6 henna eee ee ees W: B.H.M.; No. 440 thd x} 1 |---| * j..--}---- - 
steel; finish, electrogalvanized 
Fi aes freon a 
dwg No. 32F4-3084. 
6L6440—-17-1Z-2__| RT._.___....---- SCREW: B.H.M.; No. 4-40 thd x | 2 j_.--| * J-_--}---- : 


14%” long; steel; finish, Irodite treat- 
ment with sinc plate; 


Sanu. No. a bat 

6L6440-17.8E1___.| RT_...-.....---- B.H.M.; No. 4-40 thd x | 2 |.-..] © {-.-.J|---- bs 
14g"; steel; finish, electrogalvanised 
with cronak treatment; 
dwg No. 82F4-3186. 

6L6632-3.1SE-1__| RT........-.--.- W: B.H.M.; No. 6-32 thd x | 13 |....] * |----]---- . 


%” "long; steel; finish, electrogal- 
with cronak treatment; 
dng No 32F6-2136. 


6L6632—4.8Z-2.._.| PS.-.......-.---- B.H.M.; No. 6-82thdx 4" | 4 /---.] * [.---]..2- = 
ak steel; finish, Irodite treatment 
ane ic Plate; ¢ dwe No. 32F6-2649. 
6L6632—-4.1SE-1__| RT..........-..-- marries 0. 6-32 thd x 7” | 49 j.---} * f.---f-- = 
Oo bt iM; No ectrogalvanized 
with cronak rast eri 
‘No. 32F6-2649. P a 
6L6632-5.1Z-2_._..| RT, RK.__.-...- $< tatoed; finish, Irodita trentenent 1B cel * heckelsn cs 
0 
with zinc plate; dwg No. 82F6-2652. m 
6L6632-5.8SE-1..| PS, RT.__.._-.-- SCREW: 5. B.H.M.; i No. 6-32 thd x54” | 48 }..-.} * |.--}.- 
oO ; finish, electrogalvanized 
air, Sci cronak aoe 
dwg No. 32F6—265: 
6L6632-6.8SE-1_..} RT........_.---- SCREW: ai finish No. ila tcl g” | 22 |_.-.]. Wa solo e 
; steel; ec vanized 
’ cronak treatment; 
ha No. 32F6—2654. 
6L6632-6.8Z-2....| RT._......_.---- ‘SCREW: cece No. 6-32 thd x &” | 17 |...-] * J.-J... ad 
; lo finish , Irodite treatment 
me ane later dwg No. 32F6-2654. 
6L6632—7 .SSE-—1__| RT............-- ;No. 6-32 thd x7” | 8 [..--] * J.---[-.-2 e 
: vies blak iM electrogalvanised 
with cronak treatment; 
dw, Sie 382F6—2939. 
6L7632-8.8SE-1__| RT_.........---- SC W:B Batarsats RAEN Rane Men) A Nocscloscelsseiecacy ~~S 
pase treatment; 
T | act Weba M H.M MoNe 6-32 thd %”" | 2 = e 
6L6632~-9.8Z-2_..._.| RT....._..._---- Oo. x%& PS! EGE (Room pepe 
; steel; finish, electrogalvanized 
= ’ cronak treatment: 
dwg No. 32F6-3689. 
6L6682-9.8Z-—2_...| RT....._____---- SCREW: B.H.M.; No. 6-32 thd x%” | 2 j..--]..--]----]---. e 
long; steel; finish, Irodite treatment 
with zinc plate; dwg No. 32F6-3689. 
6L6632—11.8SE—1_} RT_.....-__.---- sarah B. .M; Ne ies ial, Bhs Noel Soe Ves e 
lo , elec 
oan oak treatment; 
dwg No. 32F6—2938. 
6L6632-22.9A__._. PD ile crepes sia ites SCREW: B.H.M.; No. 6-32 thd x{ 4 j_---} * J-- -c}.LLL ® 
134”; finish dull ratte, nickel; 


dwg No. save 1645 


* Indicates stock available. 
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210. MAINTENANCE Parts LIST FOR RADIO EQUIPMENT RC~-148-—C—Continued 


Orga ~ lock 





Ref Signal j 
symbol stock No. component Name of part and description per 
unit | ech 
6L6832-3.8SE~1__| RT_.._.._.____.. SCREW: B.H.M ; No. 8-32 thd x/ 4 j}.---| * |----]---- 
4%” long; steel; " finish , electrogal- 
vanised with cronak treatment: 
dwg No. 32F8-1599. 
6L6832-4.8SE-—1__| RT......_._____. a W: B.H.M.; No. 8-32 thd x 4%” | 13 |_.--| ° !..--].--- > 
nit, Posi steel; finish, el ectrogalvanised 
| eee 
: dwg No. 32F8-2655. 
6L6832-5.8Z-2....| RK........_____. : B.H.M.; No. 8-32 thd x54” | 11 |----| * |----|---- . 
; steel; finish, Irodite treatment with 
sone te; id No. 32F8-2726. 
6L6832-5.8SE-1__| RT_.._____..__.. Patty 8-82 thd x54" | 14 |..--| ° |----/---- . 
Weal: finish electrogal vaniszed 


2726. 
6L6832-6.8Z-2....; RK........ 222... saris! W: B.H.M.; No. 8-82 thd x 34°; | 23 |----| * |----|---- 


Irodite treatment with 


late; dw a No. 32F8-2725. 
6L6832-6.8SE-1 _.} PS, RT___....... nei No. 8-32 thd x 34” | 49 |...-| * |-.--/---- i 
eal: HM: No ectrogalvanised 
ah ’ cronak ram die aay 
dwg No. 32F8-2725. 
6L6832-7.8SE-1..| RT......_...____ SCREW: B.H.M.; No. 8-32 thd x 9 
144” long; steel: , electrogal- 
i vanised with cronak treatment; 
dwg No. 32F8-2727. 
6L6832-7.8Z-2_._..| RT._..__._..__.. SC ve B.H.M.; No. 8-32 thd x | 2 |----|----|.---].--- 5 
. 1%" steel; finish ‘Trodite treatment 
with zinc plate; dog N o. 32F8-2727. 
6L6832-8.8SE-1__| PS, RT_..._..._- SCREW: plat o. 8-32 thd x | 10 |----| * j_---]---- : 
16” long; steel; ‘finish, electrogal- 
Meet "sare 3az2 cronak treatment; 
oO 
6L6832-9.88SE-1__.| RT_._...___..__. SCREW: B.H.M -No. 8-32 thd x %" WN ce lh ees * 
long: steel; finish, electrogalvanised 
cronak rome aha 
dw ee: 32F8-3048. 
6L6832-10.8SE-1_.| RT__.._..._.._.- SC : B.H.M.; No. 8-32 thd x "| 2 |.---| ° |__--|---- . 
mag eee ter finish, electrogalvanized 
dw; 


cronak treatment; 


aa 
Ne. 8-32 thd x 34" | 7 
with aed: HM No electrogalvaniszed 
cronalk treatment; 


32F8-3657. 
6L6832-14.8Z~-2.._| IC__...__.._-----_ ecnews B.H.M.; No. 8-82thdx 4%” | 2|..-.| * |..--|---- . 
lo ; steel; finish , Irodite treatment 
with sinc plate; dw Ne: 382F8—4239. 
6L6832-16-19A___.| O_._______._.... SCREW: B.H.M.; No. 8-32 thd x1"; | 2 |----| * |..--]---- . 
finish dull white ee 


383F8-662. 
6L7082~-4.82-2....| IC_......-------- scHEW: B.H.M.; No. 10-82thdx *| 3 |.-..| * |..--|.--- . 
; steel; finish, Irodite treatment 
oe ‘zinc plate; dwg No. 32F 10-3046. 
6L7032-5.8SE-1_.| RT.._.---------. SCREW: B.H.M.:; No. 10-32 thd x 5” 
with steel; finish, el ectrogalvanised 
cronak ry aa 
No. 32F10-3046. 
6L7032-6.8SE-1__| P8, RT--------- - sce W: B.H.M.; No. 10-82 thd x | 32 
34” long; steel; ’ finish, electrogal- 
posit with cronak treatment; 
No. 32F 10-2724. 
6L7082-7.8SE-1..| P§_....---------- SCREW i B.H.M.; No. 10-82 thd x | 10 
steel; finish, electrogalvanised 
teh cronak treatment; 
dwg No. 82F 10-2728. 
6L7082-7 .8Z~-2....| RT..----------- .| SCREW: B.H.M.; No. 10-82 thd x | 13 |..--/----] .--]---- . 
Ye" long; steel; finish, Irodite treat- 
ment with sinc plate; 
dwg No. 32F10-2728. 


ry 


@Indicates stock available. . 


337 


Ref 
symbol 
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210. MAINTENANCE Parts LIST FOR RADIO EQUIPMENT RC-148—C—Continued 


Major 


Signal Corps 
stock No. component 


6L7032-8.8Z-2_...| PS_....-.-------- 


6L7032-8.8SE-1_.| PS, RT. .-.------ 


6L4766-13IN - ---- Rites ceesoaes 
6L4768-17_...._-- DG oats seces eas 
6L4906-12_.._._-- IC sc Secscescoes 


6L6440-5.3SE-1 . .| 8G___.-.-.------ 


6L6440-2SE-1__..| RT._-_-.-.------ 


6L6632-6SE-1__._| RT........-.---- 
6L6832—-4.8SE-1 - _| IC_..._.......---- 
616832-6SE-1 Spates ee 5 od Weneere ee eee 
6L6832-6.1SE—1__| RT_...-.-..----- 
6L7224-14Z-1__...| SG....-.--.----- 


6L15008—12______- Pevssgesecusesse 


6L18604-16.31SO__| RK_......------- 


6L18508-9-1.810..) RK.____--_..---- 


Name of part and description 


SCREW: B.H.M.; No. 10-32 thd x 


14” long; steel; finish, Irodite treat- 
ment with zinc plate; 
dwg No. 32F 10-3918. 

SCREW: B.H.M.; No. 10-32 thd x 
16” long; steel; ‘finish , electrogal- 
vanized with cronak treatment; 
dwg No. 32F10-3915. 

sais W: captive; No. 6-32; 

ne A-3C-554 
ey atte knurled; No. 8-32 
thd x rage ong; - finish , Irodite 
treatment zine plate; ‘dwg 
No. A-3F-3487. 

SCREW: cap. yA ” (0.375”) 16 thd 
3%" long; steel; dwg No. A-3F-4642. 

SCREW: No. 4-40 thd x 
4%” long; steel; dnish, electrogal- 
vanized with cronak treatment; 
dwg No. 32C4—4661. 

SCREW: F.H.M.; No. 440 thd x 4” 
long; steel; finish , electrogalvanized 
with cronak treatment; 
dwg No. 32B4-2940. 

SCREW: F.H.M.; No. 440 thd x34” 
long; steel; finish , oot Nella 


lor steel: finish, electrogalv: 
with cronak treatment; 
dwg No. 32B4—2878. 

SCREW: F.H.M.;No. ad ak 
steel; finish, electrogalvanized wit. 
cronak treatment; 
dwg No. 32B6-3920. 

SC Ww: F.H.M.; No. 6-32 thd x 34” 
long; steel; electrogalvanized 
with cronak treatment; 
rl No. 32B6-3387. 

W: F.H.M.; No. 8-32 thd x 4” 
steel; finish , electrogalvanized with 
pen treatment; 
dwg No. 32B8-3308. 
SCREW: rae eet No. 8-32 thd x 54” 
with ron h, electrogalvanized 
pence te treatment; 
ne No. 32B6-3250. 
ar W: F.H.M.; No. 8-32 thd x 34” 
; steel; finish, electrogalvanized 
’ cronak treatment; 
dwg No. 32B8-2678. 

SCREW: F.H.M.; No. 12-20 thd x 
%" long; steel; finish, Irodite treat- 
ment with zinc plate; 
dwg No. 32B12-3576. 

SCREW: stud; finish, galvanized with 
cronak treatment; 
dwg No. A-3C-3437. 

SCREW: headless set; screw-driver 
slot; 4” 20 thd x 1” long; steel; fin- 
ish, Irodite treatment with zinc 

late; dwg No. A-52A-3865. 
scREW: hex head; 144” ; screw-driver 
slot; shoulder under head yr oe x 
36” ‘long; No. 8-32 thd x 3%” lo 
steel; finish, Irodite treatment wi 
zinc plate; dwg No. A-3F-3612. 





B feces 


> a 


ie eee 


2 Teese 


4 |---- 


ae 


A loces 


*Indicates stock available. 





210. MAINTENANCE PARTS LIST 


Ref 


Signal Corps 
symbol 


Major 
stock No. 


component 


6L6440-13.2Z-2...| RT_.....-------- 


6L7224-12.1Z-2__- 


6L18508-3.42B__..| 8G, RT___....-- 


6L18508~4.42B_...| RT_........._.- 
6L17504-28Z2..._| RT. .....__--- 
6L17112-12K_____ | | @ ieee eee ree 
6L17132-4K_____- (6 ee ie 
6L50102-4....____ BG ediciones 
6L58002-6E1_..__ Wt eee et 
6L58023-3E1____- PS, RT___..._.- 
6L58023-8E1_.__- PS__......-..__- 
6L58024E1-2.___. RT........--_-- 
3G:1838-5.6._..__. RK_..........-- 
6L72104Z2....._. PS, RT, O, RK, 
,8G 
6L72106E1_______ PS, RT, IC, RK 
sG 

6L72110E1______. PS, RT, IC,SG_.. 
6L72112E1_.____. SG.._._......-- 
6L72114E1___.___ PS, SG, IC_____- 
6L72204Z2_..___. RT, RK, SG 


* Indicates stock available. 


AE ee eens SCREW: R.H.M.; No. 12-24 thd x | 4 /{----| * 


.| SCREW: set; Allen head; No. 8-32 | 2 |__.-_| * 
_| SCREW: set: Allen head; No. 8-32 | 3|_.-_| * 


.| SCREW: thumb; ca 


.| SCREW: thumb; finish, Irodite treat- 
.| SC 


_| WAS 
_| WASHER: 0.147" ID x 0.375” OD x 
| was 
_| WAS 


-| WAS 


.| WASHER: lock; external; tooth; 5g” 


.| WASHER: lock; external; tooth; 4 





FOR RADIO EQUIPMENT RC-148—C—Continued 


Orgn Stock 
uan|———-—_—_ 
per |; lat | 2d 


Name of part and description 
unit | ech | ech 


ech 


ee | cee | me | oD | ce 


SCREW: 0O.H.M.; No. 4-40 thd x | 4 j_-.-| * 
1344” long; steel; finish, Irodite treat- 
_ with zinc plate; 
wg No. 32D4~-2831. 


3,” long; steel; finish , Irodite treat- 
ment with zinc plate; 
dwg No. 30A12-1649. 
thd x 3%” long; steel; finish, black | | | | | — 


; steel; finish, black 
oxidize; dwg 


o. A-52A463 
thd x {” long; steel: finish, black | | | | | 


; steel; finish, black 
oxidize; dwg 


0. A-52A-703. 

tive; knurled; | 4 |..--| * 
over-all length 114”; head is knurled, 

16” diam. x 5%” ; Shank is iy" 14" long 
steel gia, 8 of length threa 

Yq" shank has a 0.203 ee 
dw, Ne. yee} 


Ne eee 


ment with zinc plate; 

dw No. A-3F-1422. 

: thumb; finish, Irodite treat- | 1 |...-| * 
ment with sinc plate; 

dwg No. A-3F-1421. 

R: 0.128” I.D.x0.278”ODx)} 4 }...-| * 
0.025” ; steel; finish electrogalvanised 

with cronak treatment; 

dwg No. B29B237. 


lg” thick; steel; finish, electrogal- 
vane with cronak treatment; 
No. B-29A-3216. 

R: 0.173” ID x 0.312” OD x 
0.031” thick; steel; finish, electro- 
aah cag with cronak treatment: 

No. B-29A-3507. 

R: 0.173" ID x 0.375” uD x 
0.031% thick; steel; finish , elec 
Maas with cronak treatment; 

md B-29A-2165 

R: 4%” IDx0. 375" OD xi," ry (eee 
gic as steel; finish , electrogalvanized 
with cronak treatment; 
dw ne aha 


dwg No. A41-A-1320, 
WASHER: | 


14 bows] 
157 |_..-| * 


ock; external; tooth; %” 
for No. 4 screw 0.016” thick: steel; 
, electrogalvanized with cronak 
treatment; dwg No. aa Ren 
WASHER: ‘lock: external; tooth; 54” (260 |....| * |....]---- 
OD for No. 6 screw; 0. O18" thik, 
steel; finish, electrogalvanized wi 
cronak treatment; dwg No. 2BAn16, 
WASHER: lock; external; tooth; ! 
OD for No. 10 screw; 0.022” thic 
steel; finish, electrogalvanized with 
cronak treatment; dwg No. 28A-347. 


— 


OD for No. 12 screw; 0.022” thick; 
steel; finish, electrogalvanized with 
cronak treatment; ;dwg No. 28A~3427 ; 
OD for 14” screw; 0. 025” thick: 
steel; finish, electrogalvanized wth 
cronak treatment; ;dwg No. 28A-990. 
WASHER: lock; internal; tooth; 174,” 
OD for No. 4 screw; 0.016” thick: 
steel; finish, Irodite treatment with 
zinc plate; dwg No. 28B-476. 





De 
ath | stock 





Ref Signal Corps Major n|_—————— Depot 
e e 3d th 
eymbol stock No. component Name of part and description Lak i ors = = stock 
6L72204Z2..___.- IC; SG ses oe Seend. WASHER: lock; internal; tooth; 174," | 21 {.-..) * |----]---- > 


OD for No. 4 screw; 0. 016” thick; 
: steel; finish, electrogalvanized with 
cronak treatment; jdwaN No. ee 
6L72206Z2-____.-- RT, RK, SG__._- WASHER: lock; interna] ¢. DO Vessel jeweled. . 
it for A 6 screw; 0. ois” oth 
Irodite treatment with 
_ tine plate ner aoe No. 28B-55. 
R: lock; internal; tooth 2% OS lesca)). Shes : 
Wop for No. 6 screw; 0. 018” thi 
steel; finish, electrogalvanized with 
cronak treatment; dwg No. 28B-55. 
6L72208Z2. _.___- RT, PS, RK, SG__| WASHER: lock; internal; tooth 2 AA cc OP Ve cth nce . 
D for No. 8 screw; 0.020” thic 
steel; finish; Irodite treatment with 
ay ins Plate: . dwg No. 28B-643. 
6L72208Z2-______- SG, IC... ee R: lock; internal; tooth 2 2B. e252] |oueclocce . 
“OD for No. 8. screw; 0. 020” thic 
steel; finish, electrogalvanized wi 
cronak treatment; avet No. D. 28-643, 
6L72210Z2______- PS, RT, 8G____-- WASHER: lock; internal at Peiwsech TT eet eloues . 
OD for No. 10 screw; 0. ‘oot thi 
steel; finish, Irodite treatment with 
wy ins Plates a dae No. 28-B-644. 
R: lock; internal; tooth; 10 fo2eak OT ose shces . 
Wop for No. 10 screw; 0.021” thi 
steel; , elec vanized wi 
cronak treatment; dwg No. eran OrE 
6L72214E1______- PS, RT__-.._.-_--- WASHER: lock; internal; too Bega Ae ee . 
OD for {” screw; 0.024" Mth: 
steel; finish, Irodite treatment with 
means late; dwg No, 28-B-2302. 
6L72108E1_-_._._- PS, RT, IC, RK, | WASHER: ‘lock; No. LIOSET; steel; |220 j|..-.| * |__--|---- . 
, Sc finish, electrogalvanized with cro- 
nak treatment; dwg No. 28A-116. 
6L70008E1 _ _____- | | See Seen WASHER: lock; No. 8 screw; split | 8 |...-| * |..--]---- . 
type; }4” thick, ie” wall; steel; fin- 
, elec Ivanized with cronak 


6L72206Z2..____- IC, SG.........-. | 


6L72210Z2______- | COC ae a eee 


treatment; wg No. 28C-2599. | 
6L71014B___.___- | 4 GR eae Deon WASHER: ‘lock; 8 ;0.2607 IDx | 3j--.-| * | -_-].--- : 
0.6875” OD; concave bend ” over- 
a 0.010 phosbronze; 
No. A-29E-466. | 
6L71004E1-_.____- PS, RT, RK, IC, Was ER: lock;s lit; 4%” OD for 44” | 19 j----] * j_-_ i---- 
sG screw; 6” thic - SAE standard; 
steel; finish, electrogalvanized with 
cron treatment; 
WR emer | aft tls 
ock; split type; eee age Ome eee ' 
brs 375”); finish, electrogalvanized | 
is cronak treatment; 
RT ASHER: ae OD 134"; | 2 . 
6L71309_____- Sette Ab Seeds Ae et kl oc ; 6 > Bice eee es 
Malet is 0.281” wide; washer has a pro- : 
jection 154” at right angle to its face, | 
material 0.078”; 


dwg No. A-20A-2822. ; 
6L580263......__- AY oe ee WASHER: steel; finish, electrogal- | 2 |..--| * |___-|---- 

vanized with cronak treatment; 

dwg No. B-29A-1656. gots r 
6L71004E1______- RY PS scdeoseuc WASHER: steel; 4%” x 14”; finish BP seted? OP Pia tla ce 
electrogalvanized with cronak treat- 
ment; dwg No. B-29A-3528. 


210. MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-148—C—Continued 


6L71016..._...__- Yd lyre ee Cee 





*Indicates stock available. 
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